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■fe>*r*4Ci*W«i^4EE«T^^aX- jr. 

o T-SJgB|g»*f «*|gttT 4EEHT * * a x - jr (Dfggj 
WfBSfcttlSfcfo 6MtH 3*i/dt#teX-3# , frtBSJIJPM 

mmmQ ] f»#58iEt8<DiE«7**. a x- 
4 jhssr* w-r 4*?nff # zmtjTz wEEMmamn 
^flio/ccA^ai-r-sEEar^^^x 

30 Sffiftfe 6Mr H?iB^SgPfSJ^Eg u % 

© u r j:fc®*s^ft#^ w^T4 tbrnmmt . 
40 £&qm±*?2>EMT (ommmWo 

x^ * ©IBttSljBCc c % 

WgEMtfefaSB* m$ZMWjfo<D 5 % mTIBSJS»c7)g6 i ft 4 

ttRMBPft^tiaists, MiB^a$ti/cff-^o{4ta<b, 

0 «^fflffi!6«E«^*»f5e«FWiljffiOfciSS«#%ffl* 
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x - % (omsmmc *$ i >r , 

^>gp^^riMo mriBtastt<Dffii&^[Dj cc s£ f £ ^ ft &c 52 

ATI B^{t#©«Effi £ MiB jBilllS©«|Iffl £ £ jfc® L 

mm t c omsttcc Bfaawrr #rsKc^s&-r s n ftjs 
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HuiB^aisfB* mtzffism.<o s %m%mMW)(DB t % * 
^*ffiOMfB^s&oma6^tcii:^s^^^ 

io £ gtJSfr 6 It mi IB^ S3Pffl»Jtc IBg 1/ , 

t5rfB$tJUft^^iflS«, mFIB^tti 3 ft/cfl-sf <D ^ % jg 
»I®**ffi*»tHu C(Z)^AffiCcS^c^rf5IB*fJMf 

[%mmi 6] m&mi 5fBiscDEmr^^^.x^^ 

emrfglBSSSPffl^ciBS L , 

20 mMpmm^fomm^ mK^kmstiftm^ms 
t s mmmm^(DmEt<omum^nmL. corns 

inmm i 7 ] *mm 1 5 ^m<dsmt 

MSBStftffiSBW , MfBflttfficD ^ % m f BStlittOgg i ft 

sgp#£ ii 0 MiBJfffi!iKj(D^tt^rsjccii^-r s*fiicca 
4 , MIB^tttgco 5 % iiuf BJf Sfr> 6 Mr mfiB^JggpcD }2 

30 »JfCiBaiLfc»2«kffiW<5:, ^r^ffib, 

«nB«i»«#*saett % WE*i*asp, ^2^uigB 
^6^n-en^to$n^ft#cr)^^tHL, com** 

t c toitmmc « Kies-r -5 ^ ^c^kit ^> ® ft ti 

fit. m^mmmcmi^ti, vam&ic^mstiz^ 
sasi, wsBfitt«ccKwcn, B?iB.ig«j*t^^iga*r 
40 a»^ccMiB®»«(DS**4ftffl"rsstftuiw*, 

^ T fulBlESb^H^IESJj-r ^E17 ^ ^ ^ x - i k 

W9BEE«r^^»x-^(c<toriB»sn*^u>y* 
0 mmw>mmcm*jzmte*rzmm±. zmmvzct 



1 



o rirgBlg«j*f*?riiKrr £ 5=- * x - $ 4 . 

[f£BM>i$lift8ftHjn 
[0 00 1 ] 

EEmr^^x-^ SMTf * ax- ^CDfgtSigg, 

KIT*. 
[0002] 

[SE*©8ffi] ffUft^-W:. ^x^jU+*-^e»^x 
^^-^©^ggfts^ iSSttJcflitir^^c 4*> 

i'^^x-^j&sgg^sn-Ct^. CCDEE*T^?-^x- 

*S ^ttjfiWjS*- 2 ft 4©#IJ {qtSfflS fit t,> £„ 
[0 00 3] E«JRT-©SEt4l3:«l&3n4Ig«ie#©« 

ffcftKi+A^-jiSjfiSgh, J»**sigT-r* 4l>o 

fcrae#*a±«:. *6i»o-y-/x*i^:*<ft,-cL* i 5 

■ftSsf^JC^L-c^eL WKtt*%eit-r4 C 4«*B*t 4 
[ 0 0 0 4 ] *fc. MB#lt©J: 5 ft/J>32©*flf«Stt* - 

*tt. *©x*;M*-$5W5*i*< . IBtt&-?©*EEfB« 
[0 005] 

[«9!**8ifcOJ:5 4-r5RjH] 4C5-C, H#ff-ft4'K: 
iE^S4LftC^©AS$>0, cn^r^--h*u>^ 5 
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fit 4 P?A,-C C©*- h*U>^«»©S^«i{f 
«. SS+ffl4(JSijKI9:W6n/cSeaS;©X7 : - » f>^* 
-^©HKIgitfj^^jfflL/r. H^>mW£fH!)£-tt-5 
o*s-IKt$.5. — MB^tt^. *tsr(c^h*« 

Zmixm&T h fc©T* 4* 6 . «t»(c««ft J: 5 K 

*>u h*i>>#mmmm*:ffiz.tcMmmt. 
mm^m^x^t^mm^titnbtcm^. Bimmm 

[0006] ^CT. i8$«5T* «3 ft #6 > /J^OIg'N 

<nmw.*-zim,t?z>Tt?? ; >.x.-$tbx, wsxam. 

z>znc£. r>Knm*z&ttftiiimm$-&xMimz 
mmu. ^mmmmicjz^xmffimcmmmwizwms 
nzi£mT??-*.x.-$i>smmznxi>z> 0 c©j:*>ft 
20 EE*r mnmicmmm^^um^m 

Kl©M* ; £^D3-ti--Sc4(CJ:f3 > EEmT^5^x-£ 

fc*jt,»rfi«(>pf^4Ste-rsa5fi*ffin«y§r^i&3-tt 
cntcjco. c©EE«ri , g : -^x-^«. /Mssm 

©1t^-C*i3ft*56. W»6*©IBtt*ieiLr(,>*. 
[0 00 7] L-*>1/. ±a?L/cin<, El?^?*!- 

Mttecc^brTOiti^smwtcffijfMs-t*, c© 
tmmic£r>xm&mn*®mmicm§ii£i£2>i><DX'iib 

so WT&c 4tcj; <o tmstmrnscwmir z c 4 s & 

©©. fi«MR©«M«Wft«Ftt{ctEi;ri!«StiSJBia» 
«rf*S«*»-3iEtt«:iwairr4C4«HMr**. c©fc 
ffitt«©toft&©tffcofc^(c£aHLT§5ffeS*i 

«. JS«lS©^ft 4'tC J: -3 -SM^tWft^ttfc J; 
7 ^*5fcft, ^»6ti/cff^ft4©M«W^©T 
Ttt. S«L/cigi|iI4ftS®ftjS«)^ffSc4*i|llSf-C 

W [0 008] *%H^tJ, ±ie©*it?r#^tL-cftsn/c 
t©-c* <3 . 4\m • mmti)^mtzm$ix& <o ft*$e . 

^.x-^coigati^riS. *JJ:i>*c©JE^ri'g 1 3.x-$^ 
[0 09] 

^^n^C4{cj:«3. !KS^a&4C©8!liSii(ctiiJiSS-r 

0 zj}fticMmTzm\&wmt$ : &£Zi£2 > i£mm-T-$:'j> 
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miieJgS&tKK: « . miiBf gl&#t#!.£fgSjiT & *§^(t bu! a JS 
[0 0 10] CCWfiXfCfcO. SMbKcct*. 

[0011] CKDlifiSCCtet,^ B«ge*ftS8&©7jft&C?£ 
t>'£^£fgS£l,T*j!5£U ituiB^gi&CDgf>£&6.5£ 

WMftZf > 2 -^©gRfitc^f (T £ Jg £«J jg £ L X MM 

[0012] c©^(cfc^r. s?iBJgt6«(c« > Mia 

[0013] cofltestcfen-c. Hufaaajtiapa. f?ia 
5 %mria»fis6<Dg5 £ & &g|3#£ a o i«!a.« 
n<DW®)iifaicm5i? ttfatcmv&mmfrbm.xmiz 

[ooi4] coflWEfcfctvc. fuiaM*ifflgPtt. Suia 
5 ■feiufaasg^cD® £ % ^gp^ ji k> mnmrn 

^ggwjtciggL/cn i ^tbgp£ . mEMmmcD *> %m 

£. ; &ftH-r£C£*WSLU„ 

[0015] cofltestcfcor. mifastfctBgRW:, ftffi 

£, £JMI-fSe£;WgU>. 
[ooi6] co«fiR«:*ji»r. «5ries^tbgB«. ftrte 

[00 17] #|8?BtciSSE*T***x-*©«M&« 

st*. |ga6fi#*s«*&$n£c£cc«t«j > «sg»£c© 

3-e4£E«*T*4>«c < £ & 1 *!»)«£. flfflB 

la^swsfcstwen. fsrsarettit^^ngurfsts-^tctir 5 
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tc<t o r it(riBfgis*fa£iis&-r z>mmr * ^ x- *© 
tfcms&fo 6 fesm 3 n/cff^^s-?*, t!na$ij»{i#4£ 

(S^£flJ®Iff-^^gB£ > *JW Life C or 

[0018] eofltoRfcfctvt. itjfaigitifi-s^t&gp 

g^xffimmm^%£m-?*>\*~ ; 7-{^m3&t. *m 
[0019] coflustcjaor. mrfeM^agp^mrieJi 

/eft #0 5 ^Ws©^ffi4^m lx t*- zm^zmti 
-r5f-^*-^K@gs£ > 8?rfaf-^®#i&Hff5tB$K 

20 SSL./cSJl(a#4ffl^-r-S®Jl|p]S§£. firfEf-^H 
■^©Sffiffi £ f?ia®5im^©«ff ffi[£ 4 it® L rtb^fe 
*ffJ4tB^-r6i:fc©0Sg£. HuiaJ:b$5*S*^4SW 

[0020] coflij*tc*c»r. BtrfBSMajSP^BufBig 
ift«© ^ ^ B'jlB8tti«i©gp £ ift £g|3^-4a 0 SJiB«Bg» 
©««i7j (6] Cca^T £ 73 IS) fCSi>*-S WMfr 6 Mr bmIBS 

fcfs^©fita£ . BtflB.fgUlff#Ofirffl£cD{4fflM4^fcb 

£, mmmsmmmB^(omE.mtmiiMmM^<Dm!£ 
mt *a» ux msmmm^z mx? zttsmm t . m 

Sfffiim{4-Cig|g-r£mffiglSlHi8S£, 4^fff£C£ 

[0 02 1 ] COfllfiSKjBHT. BtrSBMftUHgq^SWBS 
S6«©^ % ii?gB8im«i©gi5 £ /jr £gp^4ji 0 mrfBfiJSgSb 

40 ©^«i7jini(ciE^-r-577TSi{cjiiyfSflij^*>6mr«rtBS 
gswcEgt, Biria»fl-^^^g|5«, wriB^tiisn 
fcfs-^©atB £ . mnmmimcoms t comBm^m 

^4ffl77-r£&tIM-iiHES»!lHl8S£. mffB*IUiff#© 

taw £ mtmsum noma t <Dmimwm%mc mm * 
i> we.* mt & mmmmmnz mts t z mmizmm 
£ . wimmmmmM # £ Mimmmmmm 
Lxmmmmnz mtr? £ . mriaibfj^m 

0 xnsm-rzmfzmmmsst. ^mm-r^cttm^v 
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[0022] ccommc^x, mzm&mmz. mib 
mmtmtcmL u /cm 1 ^asp t , m mwmm.<o 

WtMMfr 6BrS5flB^Sa5<D3?fflrjcciegb/c02 ^tHSP 
[0 0 2 3 ] *#69JCCff-5EE«r^^*x-*©»»* 

tfsiBfrK a ffE3£^ a jinn tcmm? &mmm t 

0 , BfrSBlKSttte J: O'/SfttiSfrCcf* 5 mflB^SSB<E^& 
CCJ: -jt IBUffij^m ftlBttT a EE ^ Ti??~*~~Z<D 

[0 02 4] C©«^Stc*5l»r , pfS3StftfflaB*HffSBJS 
Iftfeco 5 % BulB*aagl6cDg5 £ a a il 0 MiB*SaiS6 
CDStt^^SS^a^^MCKatf^6MrS?IB^ 

[0 02 5 ] cvmmoo^x, mMzmmmmzmnm 

<Z>«tt:frfiI K iSSTT £ fcS -5 6 It SrFlB^ 
&MHCCEKU WE»W9«^fiJaig« v ituiBtfcffi;* 
ftfcff-^OfitfBct, lufBJIgtt^OffifBiCDiatBMSrflt 

[0026] c©»«scc*$i4r. mmw&mm, mm 
temmfr h &xtmmw»ammKmw. l tern 2 &asi3 

L/C*. 
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[0027] *3mtc&?>mmz. mmmmvmtesti 

[0028] *&.wic&zimmmt> mmmnam^ 
sn-scifcjro, mtm±c<Dtim9iaicmm.£.-r2> 

-r^M^ffigp?:. ^M«Lr*s0. »ria^Ji«)teJ:(>*® 
ftjgftict # -5 hu se^sspo^fi tc «fc o r Hfrfeig«j*fm * 

30 [0 02 9] 

i T ^ * ^ x - ^ J; o r SEW 3 ti & ij U > #m 
A. 

»i*tmi&£a-£ 1 0 0(iitt« (3^p») 1 0 3 tell 
nrteO, JS«j«i Ofc^o.S.sa)(cj;or-€-©^jiB 

[0030] ^fc. t>u>^mmmu, n-^100 
*i oo©^«j^(CctoTig«i$n^ 0 

0 iU>^©H»5 0<i:*>6^:BS«^3tirc^„ S 
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[0 0 3 1 ] CCt, ±&Ltc£5t<CM$bmi O^ffift 
0 0#B$it@9te@K£tt6tt&o p-£ 1 0 OcDHig 

ft, c<db[piu^6 o^sms o £B$it® 9 :frft&c[H]^ 

2i*& 0 C©£5te, Jittffil Ofrf&a--* 1 0 0 k p 

^m^M^fpjrtf^tiSo com # 

[ 0 0 3 2 ] H 2 «*»W©-ia«K«fc«4«FW-©|(ff 
WmvfrZ. HCctec^T. JHBSB^fc, ±a*L/fcff*T 
* * * x - * A A /c# U > #*7S«»#ffl# j£* 
ft, ^it±#*8^teT*fctf>K:. 

«§©±«C « % R««<D*?« 7 0 6 nr c >z> . 

OSKW7 ltfRttfcfiT**!), .«S»7 1*»6BK5 0(D 

aST4IB«6|5lB (HS^-tt-T) #RW&ftrt,>4. 
[0 03 3]«±(Z)TOcfeC^, ElT^^^x-^ 

IMR1 Ofcd:t>'P~£ l o OOTl/cigi^ot^ 
C<Dtc&> % «JS«, f^^-^KlJt^T 

[0 03 4] B. *U>y«^««©flteJJ 
1 0 3 «\ #Bfc&*K«T Ztc&XOm 1 CDlit^iD, 

s«io3 ' K % is« 1 o 3fc»ur«»wfcRii*j# 

[0035] KmTt**x--zAic£^xmmmz 
ft£P-# i o ooi^rcctt, p-# i o o <Liii#r, 
i o oocfcorsiEs-tffcttitfwi oo c 

c*i£Eto>*SETJ: 5 CcH»3ft:*gffl4 b «fc 0 fc^T 
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i o otc#5tt*i o o c ©sector, t$i 

0 0 c <tffi^-f 4 b#HIE3«e>ftTiWffl:»4 

03&«H<ESii-6n4J:5{c&^rCia o /M£954a<Z>iI 

[0 0 3 6 ] ®«1 0 3 ' CCttB0L*ra*4 0 

©W:? h4 l^JiKStirtoO. BHt/*WH*4 0© 

rtsucc«v+^ h4 i (la^thn ^ 

10 3 ' tCttLXM&S&cmV1btlTI,>& 0 p-* 

loofewsutctts <H^«r) fcWLTfcoJBnsi o 
3«c»l/TBMKaft«:(itt[Stir^*. 

[0 0 3 7]»C k 0$5Ott, x )>#VXDffi£*lsX 

6 OttSftCDtM^Tl/rfc'K F*9ffijS5 aKW^ 
B@L*6 0 + 7 h6 1 

*W6nr*$^ bbl*6 ofcSKg&tettXLr 

t>£ 0 ^t7h61B, BS103' tCffJ^Sti/cSil 
*L6 2te«»3*iTl>4. SiI?L6 2 ttB*5 0 (Dm® 

[0 0 3 8 ] WC. W** 6 3 «\ 1 0 

3 ' KHjesti, mmzis + y h 6 1 %m 1 ©*±^ 

6 l*J:tfBiau&6 0*fl»*3. ifc. CODffi^* 
6 3CD«^fflCCcfcorB*5 0(D®»&&Jjt£ft£ o 
[0 03 9 ] JKCC, 6 4 tt, — iftMSS 103' 

V6n/c$t«sp6 4a^ff^$nri>e fl *^ mm* 

8 5». 0iUTO4 0«UftMJ6 4 
30 354 c &CA 0 JA^^c^ &ttCW<* 6 4 iSM"T-S J: -5 

leaser c^s. «^^6 4cc«^f3£cD«EE^Enai3n 

5«:t>Enan3ns. se^r, 5©«ff*ftm-r 
^c^^Cctor, Bao««**iij-rsc<fc3Wr*s - 

*mm <H5v&r) «catLrw3e©»^*ff b* 

5 0%Kttr*J:5tCL/TfeJ:l4 o 
[0040] C. JEHT^^x-* 
CI. £E«T^^*x^^©«BS«^ 

tt, HOi!E«*fil(c* < n/cS^«©fIttS 1 0 

comm^i o&tmi o 3 (ibi*jj:cxh3# 

[004 1 ] f^»^ 1 0 ©fi^rfij<D«Sf3 5 KB, ^ 

»W3 6*sp-^i 0 offljccfii»rggRsnr*jo k ft 

ja5T*/<*BBW3 0 0^fcJ:oTC©2i§»«3 6#P- 
C<Di5 35cSS8|53 6 *ia:^sci«:j:0, p-^? 

0 100 tvmmvmmimmr&ittotcmmm 6 
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[0042] ttc m^oyj: *> ic^mm&m-cte. 

953 6te 4 »{cffita-^ l o Oflijcc^tUU/cftB 

o <h sitfi i o (Dimmm^ tM6o#^cj:o « 

%r><,)tcm&v&-?x iir^^n-^ i o o<DJ* 

mm t macros js» 3 6 1 <omtevm& £ » em t 

[0 043] mnfo i oog^^KZ)*^^^^, 
b§ l mto^mmi i i <o~ 3 7«o #w enr 

<r»4. 3S*8W* 1 1 tt— i»8B3 7 ^p6H«i« 1 0 cds^ 

^tc^aa^-r^^fpj^en-^ i o offlij^c®ftLT 

coiffiiro^mwi l<Df6iSBI$3 8tt, 
**SS3 9tc<tOJtttRl 0 3 «CH«aaEfcX 
fSStlTir**. BPft, 3aS8W*l l«W»3 9***i 

LTHttes<t&^Tc>sfc#>. ^**9tft3 o o&c<£^ 
riitfrSi o^rD-^io ok:** ur^fMojpjE^rjf 

si osr»«Eraaasofi8WR3 2 i-»^w$nr 

[0 044] 309»« 1 1 «:*jwsjg«rK 1 o<Dg&fi 
ftiB^TtcSST&gBftl l atett, ;i*SH3 0 0 
CD-«a33 0 0 a^Stir^S, ^*SM*3 0 0 tt 
*©««**8B»rt:>3 0 0 bte<£oT*tf!«l 0 3 

ffllfe<t013#I) KHttSftfc^ Stress. 
*fc* tett9S3 00 c*s»«l 0 3&C{^UTt,>£#, 
C©ffi«a&3 0 0 c <DffiH*C<fc otj^ 1 1 Cctf J* 

m^3 0 0 c£b*>3 0 0 b Lr0tfJB#ft[n] g 
fcSffiStM-lfcf, /^*8|»f 3 0 0CD-^gP3 0 0 a« 

U ffiJ8W3 0 0 c ZKmm*) tc^ffiS^ntf-g-CDPP 
Z>MmttZ>tc&>, 3«»3 6rt*n-* 1 0 0£JJPJE 

r^^ti^-rso xjssmu i *±#mk:«iee 

T&Mm'P? & t , SBfcf 1 1 ttKBSff-H 0 tCHSft 

0 0WEt^^WT5o B|J%, ffeffiSP3 0 0 c<D 
fiiB*PI»-S-*Ci«:j:0. *3JS«36#ci-* i 00 
lctfi*'r2>mEEjl$:fflm?ZC±&~C&. tftfc:J:9JE 
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[0 0 4 5 ] 05te^TJ; 5tc> Hftffil Ott, 2o(D 
fi*«ttOE«JRf 3 0, 3 1<DffflCC, cn^o^m* 
^30, 31i raHI37l£Kr* 0 , ^oElfi^3 0 . 
3 I £K>i>P$B<DMi<>X^>\sXmrj:£<Dm i 8m3 2Z 
KHl/fc»»«Jg£tto-Cl>£. COct^tCEEm^-?3 
0, 3 l<DratC«®ffi3 2^1Bg'rectCCj:0, S«j 

e*t£»ki o u mxft*fo±zi±x 
ffl^S3 2cbur«, Kmmi L 3o, 31 

10 <fcO feWffcD»life(D*fflli4c<tCCJ:«5 4 JEm^T-3 
0, 3 i©Jltt*ffi^JWtf3tct*J:5Ccun^o 
±ai/'fc3E»B|JWl l*a»t«*S3 2i-#^flW-h 

[0 0 4 6 ] 06K7Krj:5K:, ±TK3Ba3*i/dE» 
^3 0, 3 CODlIWR^-3 0, 3 1 CD 

Sa*I*H5 J: 5 KSS 3 3 #**i^jftRS3*iT l> 

^lt t Ch6(Z)»S3 3*^LrEE«*^3 0. 
3 1^ IK«j@&5 0 0 35r>6lg«i{t^«*&3tiSJ:5 

«ctton>*. ccr, eewr^-3 0. 3iiirtt. 
20 (PZT ) % 

ccr, ffi»^*^B»<D«jSRSC« % [p 

b (Zn 1/3 -Nb I/3 ) O, ) a . x (PbT i 
0 3 ) x ] k (fflu, x^JffljiS&c^OSftO, x=o.ostfI 

[ (Pb ( (S 0,,,-Nbw,) ,. x Tix) O,] , 
(fiL. xJ*iH«ECcJ:?)aScO. x=o.o^Iffi) itt*. 
30 [0 04 7 ] ffm^T- 30,31 ©#ffi#ffijj&sig©J§£. 

fi^ + v 4 0, +V(^U<«-V, 0. -V) i 
ftSJi^CCIBttlPlBS 0 0*6K«ift#ftE|jflrrhtt, 
«ROEEWRW«ic«li*r * J: 5 (c^ft-r S c i cc ft 

TC^ 0 E1^3 0, 3 1 <0»ffi^|aj*|^— i 

V, 0, -V (fcL<tt-V. 0, +V) <bft^>^^CC 

40 [0 04 8] S/c. SKrtglOtett, *<Dffi±CC, 
»fSffl[iE(cttHiffl«fig3 4A. 3 4B3WBjat3tirc>4 
(S20#l) o CCDig^, tfflMi3 4A, 34 B 
tt, EE«**3 0<omWltCmfa%:Bf&L. ^Ulfflmffi3 
4 A, 3 4B<DgP^^mS3 3i*&^$^-5,J:^tcLT 
Mtni^ti, CO^fflfflli3 4A, 3 4B«, 
86S1 0CC«Sfe-r*«»«rS*iLr*ftfflr4fe(Dr k 
^IS^tiiffimS3 4A, 3 4B«:»fSi-rSHE«R^i* 

m©3 4A, 3 4B*6CD*Bl(lf0«EfiB, M^CO 
50 ^#$tCj:t^l*r^fe(Dr^^ 0 CCD^/±ifflmffi3 4A, 
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3 4 B (Dffim&mc MLT mm? £ <b<Dt?Z> 0 

[0049] c<D<k>}(<cmf&2tiz>mmmi o«. mm 

0K5OO^eiffi3 3, 3 3£/M,TIE3I#^3 0, 

3 neat, fi^*rpitcfwir*«»^»^ri. -eo 

© cfc 5 CCEAKR^F- 3 0,31 ^cDfgi&ff (DEPftKC J: 

<Dm'b*ip'b£ o/cigii^r-^> has^-rs. ggjc 

^vr^ic, c<om^-M> htc<t:->xMWfci o#s 

taw ^n/cfflijis*ffflfj(Dffigi5 i 6 ic^v 1 

[0 05 0] C©<fc5K:. OKtfiEffiB&iJBfflS 

i o©^«au3 6cc*j^sc3-^ i o o tomMsifr 

cfcO, ^&SB3 6«sn-jr l o 0{H(c*6^ffiB(CA 
SSSP3 6^u-^ 1 0 O^orffEESM 
0, — *^»3B3 6 3&sa- * l 0 0fflJ^6f5i»bfc{ag 
tC**<!:*fc» v ^Jgg|53 6#n-* 1 0 Ort^gifUJf 

* Sil*urc»rfe}Pffi**s/M<as) . fie 

-3«0S«»3 B#Sp-* 1 00fflrJ*C*£B$, 
853 60ffifSj{ca-^ l o 0S:BJKl|g«iS#4©r 

jo 05 l ] ccr, '<5>*«BBui ii lk: 
rSSW3 6<DS»fliJtc{4gO/cgp»*SJl^U^2 

SP3 6 tmnmm^mcmm^c-rti^^^ 

[0 05 2] C2. JS«!«0-r>tf-y>Xi|$tt 

*cc, «»«i o©j:5a»»w«J6tt^W'r*^>fcf 
-y^^Wttccoc^rwwr*. tarns 1 o^cD«i«w 
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«eu mmmi o©^5ttjB»«<D«ji»"ett. hi 2 

«— #C) <D«HSI6©-f >b # -y>^Offi/hffl3^f kHz 
r£>9, *4»f3©Jc« ©/SfflSB&cD-f > 

10 f-^x^i/jNi^FkHzr^o, WSift©-f>fcr 
-^>^oS4«i^^ri^ (ccr v a f = f - 
f » f x 0 . 01 mm*mt l < . maa t = 1 9 6 k 

H z ©ig^CCfct, F=196kHz-20 0 kHz^l 
[0 0 5 3 ] S-ffi»(D*®H«ft<hEnJn3<7Slg«rm^ 

(cftSShS. *Sfed0B«Ttt. Hi 2*C7nT<fc5«:. 

30 a<Dp 0 ic7)*4ffi f S <DMfflk*wnm*<DMwe&tbx 
tmu, ^mmm&oimmm^zKmm* 3 0. 3 1 cc 

[ 0 0 5 4 ] c 3 . &amtm 

CcE«3*lfc«fflfflfl««P 1 , P2, P3, P4^inL 

fctor**. hi 4fcj:cflai 5« t cco&mmmm 

Pl^P4©H, ttfflffiflMPl. P4^604ttB3 
fMSjS 1 0(DEE«*-f-3 0.31 {C«|&3nS|g«r 

1. p 4 ^ettHs ns^Uif #<DiEffl*jic;^ > t* 
-^>x^L/c0r^>^ o 01 5«ffitt«jS8r, flistr 

«i o©e«r^f3 o. 3 1 ttc&teztizmmm^om 
tt*&itsitit£*tcfrbtifcikmmnmpi. P4 

»#*jJ:cXd-*i 0 0<DiK«tsifcBr*s o 0 
1 4fcJ:OU Stetelrc, MlaWffifflllP 1 
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[0 05 5] &{C. H14*5j:af|ai 5 3&»^*W9lStifc 

ciKW^rats. sfrffiibr. fEsin&frT (ffflE 
r. shots 1 oKtztzraici&tt (*am», /simus) % 

tT&^kOif •*>„ 

®a-* l 0 0&IBS&LT (7 l/-tftg) 4*. 

*Uffl«iP 1 , P4d>6f#6n€>^Hj{f-^©miEffi 10 

&*4&£. 

©a-*gg»jB# (SSEEfficDlittff^A^) ©fcfflf3# 
©SKffi (1f14S§!a, b) in-*|g(E» («ftt«d) 

i08>B#©JSB&g i 0 *s □ — 5? l 0 0*>6$W4JS^ffl{c 
£ *) Mtf fc«>, »otOK4:Si*in-$ i o o 

H®P 1 ©ffl*K*SEE«*T-«:«fcSEW»*-c*Ej&* 20 

<3>&tHfflil&P 1 ©^ttiff-^©SEEffl©*^:in-$ 1 
0 0©Hi5£ft <*MSfeK<i> ©**4ttKHf-Br$-*. 
®tfctpfflHgP 1 ©SJE«^6ttttIffi«&P 2©HEfiI 
*fll»fc«E« (WttMe) ©«*f*i3-*|gi6« (ft 
tt*S!d) Ol^iiig-fts. C©©*>e>. ^fcBfflS 
SP 1 0ttEEtf*>6tfttUJ&*SP 4©«eEtt«|< c 4 
(C J: (3 tfttBlta: «fc 4 ft£WEEjft&«sf|g $^^£^6 
C©fc#. Mfi-^tt, n-#ig«jB$©tete<fc-€-© 

a>6n-£ 1 0 O-MD^oswjBLtfs. 4*©«fcMc?T*> 
tt-cufca>£*T<b©-e*9. a-#©igsttf; j ?>ig«K& 

[oo56] «itnffl*^©geg{4a 
p-f 1 0 o&msbLx^K^tsfsicmibZL-cto 

9. *>on-$|iS6B#(c 1 i<DmM<Dfrfra-z 1 0 0 
^^©SfPffl^^SWg^ffiiatcSWtitfj;^. 
•J. ftlllffllgP2iP3T*-,tiJ;K 
© 1 -3©S@*JB(,>rtfcfcB-r-5t§-£ 40 

1 ) n-* 1 0 0*»6©Sftffl*«c«tiffi*r«aofc 

«Effi>ji«i«*^©jsa6 (sewga-ct* 1 ''Xomrnth 

*0fc«£Efflti&4tt«{cgSW4 (02 1©&mj§m@ 
34C, I2 3©»li3 4E) . 

2) &tiimmmi*}vmwm*3ii<Dimicj:2>m3>>-cft£. 

(02 2©tfcfct|fl§mS3 4D) . 

3) jH6©S5-C*»3*i-3D-$ 1 0 0^6©J5fPffliCJ: 50 
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[0057] D. IE«)1pIS8©«^ 
fES&lalSS 5 0 0«. 2-?©*£|±J{f-S|£<£5[HlSS4, 10 
©&a«#*tt5@S8£(c#WiE><-iS. 
D 1 . 2-3©4fttUfe4f£tf!9BKr@Bg 
C©SIB&l§IB8Cc«. I16(c*fi5(c, SttfiUO© 

Ai. ^-7>^gpi 8iai^{ciBg$nfc^tbfflmffi3 4 

B4£{f;i/diaMgl 0#sffll><5ft.S„ C©^fflffl«@ 

3 4 Ate «fc 0*3 4 b«, mmutc^ammmp i tej;<>- 

P4 (012) {cstjcKort**. 
[0058] D 1 - 1 . SKStrlelSS 5 0 0 A ©MA 
&{C. 0 1 7&CX^(,>-C!PHl[HlSg5 0 0 Atc-x>-tiB9J 
£©108)11885 0 0 Att. $m®ffi5 0 1 4. ji 
iilaISS5 024, tfc$50S§5 0 3 4, mEEMm®m5 0 

4 4, SEESHJSPfSJglsISg (Voltaqe Controlled Oscilla 
tor : VCO) 5 0 5 4, K-5^^0R5 0 6 4SIMB 
ItKJtiTt,^. ^WffiSffi3 4A*i6«^ttMt# 
Va^t&fcHSft, &tHJ£3i@3 4 Brt^itfctfjfi-ifVb 
*5^tH§n^„ «£IIIBfl5 0 1 »*. &fflfflH®3 4 AT 

£i!MIelS§5 0 2te=tc>*i:b^lHlSS5 0 SfCfUftTS. C 
©R. ^(s-^V c©SJEfiltt. Vc=|Va-Vbl4 
C©«@[i]S§5 0 Ki^'; y i?@8g«C«t-j 
TiiOTlTfeJ:^. »S£!hIS§5 0 2{i, gifVc 
*Bf5©$IBI t pfc*WI5£t,TjIJl(i-5f V d 4 0TJfc«B 
SS5 0 3tcByj1ri m 

[0 05 9] tt«@gg 503tt, ^fi^V c ©HJ£ffi4 
»£«#V<I©WEEffl£*ifclM-.5i©-c l ^<l^Vc 

^®Mfi^vd©Ji^{c«. - H- tKzttmiMkmn 

VefcSffitg|g:l!&5 0 4tCffl;fcU §Hi#V c <jij® 
ffVdOt^KB. " L" 4%SJ:b®itt*ft^Ve* 

mni«(5iss5 0 4(cta^rs„ mffp^[5]ss5 0 4 

tt, H*aS»fi#Ve**ltrVCO5 0 5{ca*Sti 

z>m&m-% v f ©sBEffi*^fs«EEffi v fom&vmts 

#£&©-??*£., EP^. *£EBOS@e5 0 4« > " H" 
©JtB5B*«#V e «rSW/c«^. IH^ff-^V f ©*EE 
ffl*W5e«EfflVfoKW±»3*. " L" ©JrbtSifeSfi 

#v e ^r^w/cti^, msit-^v f o'ms.m^m'mMm 

WfflVfi?rfattbrteO, *a»B$(c«c©*7J$!ffiVfi£ 
®Iffl4-r*ira^ft#Vf ^VC05 0 5(Cffl^it-^„ 

[ o o 6 o ] vco {WKummmm 5 0 5 «, « 

CO 5 0 5tt, id^ff#V f ©^)Effl^mrlHl©PI^f ^ 
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mowmm^v t comKm^ o <>is< a o tcm&, mm 
nz> 0 *ft % vco5 05«, mw>mic. tnmmvno 
g^w^-r^o commute, m?umm§kfsta($) 

28 4. OkHz) t?Z> 0 F9-f'<l§HB5 0 6tt % S 

<DMK.m t ttzwobmw h ££ihk i o <dh@ 3 3 *c 

^tffl^ts,, ^ir 4 ccD|gtt(t-^Vh«ffi«pKi 
0©EEm^T-30, 3 1CC«|&SftS. 10 
[0 0 6 1 ] D 1-2. fg«j[§l&g5 0 OACDftff 
*fc % 8a»|g885 0 0 A<D«rf¥«\ H18<07P-^t 

-hccarjc^ttwrs. *?\ c©i8ttia»5 ooa 
m§ 5 0 4 3 titmmm v f *3dw»i# v f 

*VC0 5 0 5«C»l/rUJA-r* Uf^'Sa 1 ) . 

vco5 0 5«. Bi««#Vf*«»r. fijJBttVfiK: 
ttfc OfcJS&» f s(D«?£ff -sf V g* F ^ -f ^*[nJ8g 5 0 6 
OCtto&T* Uf^Sa 2) . F7^iR5 0 8 20 
tt, H«»fs©li|lj|fVfl*5Wt, JH«»f sta© 

ig»fi-^vh*jg«Mg i ocd^@3 3.33 (ca^-rs 

Uf^Sa3), *t/t, JSttlgl 0©EE«*^-3 
0, 3 1 tt % ««3 3*^Or«<e3hfcK»ft#Vh 

"T* Uf^Sa4) . 

[0 06 2 ] MH[H3§5 0 1 B, tttti^*«3 4 

A. 3 4B^*HlfffVa, Uf-^ 

sa 5) , rtecD ( i ) ^c^-yxmm^vczmm 

U MM®$&5 0 2te<fcC«t«|5Ig85 0 3 CCffl^-T* 30 
Uf-^Sa 6) . 
Vc=| Va-Vb I ...d) 
515iIeI!?S5 0 2 fct ^ff-^V c ft**. 9f£l«IIB ( t p 
») WagLfciag^vd *tt©HB5 0 3 tcffl^; 
-T5 (^^Sa7), ib«lslBS5 0 3», »«#V 
c©^ffliilSfi#VdO«JIffli*J:ki![-rS 

v c owEft £*aefg- #v d ©«£Effl«±(z>a^ bp 

Vc^Vd . . . (2) 40 

-CASt&^tett Uf^Sa8 ; YES) % JtKHB 
5 0 3tt. " H" U^^Otb«tt*«#V e *«EEW» 
@B5 0 4K:Hi*rS Uf^Sa9) . — # % 
* a 8 ©tUttc*>t>T. lift #V c CD«EEfl[aKiBS 
fe#Vd<D«EEffl<fcO fc/hdliiS^ 
Vc<Vd . . . (3) 

r*s»^*ctt Uf^sas ; no) , tmmms 

0 3«, " L" U^^OJt««S*«#V e 
S§5 0 4&Ctttf}iT& <*?-?:/S a 1 0) . 
[0 0 6 3 ] CtitCj;^ lEH8iB5 0 4tt, J±$3? 50 
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I *S*«#V e MWt . C©J*«*S*«#V e#" H" 
U^iKDtl^CCtt, *©S»«#Vf 0*BEfflCcaf5E« 
EfflVfo*JPAfc«EEtf*W-r*2B»«#V f **jsS 
U V C O 5 0 5 K HtfrT 5. Jt«8S*ft# V e 

*6BW«EE«Vf(*5lC^«E«**T*aWffir-*V 
fft^EL, VCO5 05«ctB*tS (Xf^Sal 
1 ) o «EEBBI@» 5 0 4 #Wtf3Bgfi-S|V f^VCO 
5 0 5K*tl,rtH;*;U VC0 5 0 5#WS«#Vf* 

5 0 6tCffi^b (Xf^'Sa2) , F^-^^HRfS 0 

f <Z)fgfjjff-^V h^fittlS 1 0 ©II 3 3, 3 3 (C a* 
T£ Wf^Sa3), CftfcJ:^ |g«rfI#Vh© 

[0 0 64] ;^(c v h i 9*jj:cKBI2 occ, Rtt(i#v 
h OHjftR f cc ft 5 * r ©ttfp «8BCC ^rttW 
T& 0 Hl9ttlH»#Vc, o-*<DHIE*N©JB«« 

ccm a»^p©rett»#vh<DjH«»*,f st 

*f si1-§ 0 OBI 9*»69!6*>ttJ:3K:, H»#v c 

0, ll«#Vc©*^ffl<tia4E»N©*^fl[<!:tttt«Hl 

0 0A£jBtt3ttftJI£K:K. SI2 0CC 
^T*P<, i«i«10(Ci^Ml, S/ciiSfi-^V 
d©»«HB*^ft#VcO*/hffl («AK, S»«s«Kl» 
cbtco^ff-^) J:0tfi<«3ebr*j<ci«:j:0 1 n 
t^Vc ^iIJffi®#VdiaS(Dr, VCO50 5^6 

»«#Vff©a«g»f i2fft«(c±«Sorc)<. fir, 
ft^v c <iiMff-^-v d t te-otcm^iax^ vco5o 
ti«:<fc5. «««#vh©ffl«»*«a~s©aii!a»f 

[0 0 6 5 ] D2. l-3©lftW«#%tt5|gt(|aB 

coig«rtiBtc«, H2 i fc^ji^cc, Stttinoo 

ffi±CCtt, S«»3 6ifi«(ciB«Snft:ttaffl«S3 4 
CSrfll^fcjittKl 0*Jffll»6tlS. C©^tt}^m^3 
4C«. H 1 2©^afflm@P 1 Cc»f&0/c4>CDr, ^ 
BftfVaWSni. CO«HJffl»K3 4Ctt»» 
Si 0#u-£ l 0 0iSM*0tei*cr)ffi***tHr* 

/c^ttifflm©3 4D, H2 3©J:5«:K»6ti3fc*iiBffl 
ii3 4E^-,rfcJ:< l »i, SWWl 1^6^ 
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[0066] d 2 - i . mn®K5 0 0 BOM 
*r<5o coigttigffis o o b«, tr-**-juFBH5 

07i, iI*£BB5 0 2£, tfc«0B5O3<fc. 1E1 
HBB5 0 4 i, KfiEflffiPASBIR (Voltage Controll 
ed Oscillator: VCO) 5 0 5 i, F^'<@B&5 0 

FBK5 0 Mi£0/c£gffij[nIB5 0 0A©S« 

~^fI-^Vp£jI3£BB5 0 2fccfcc>*£t©HI8&5 0 3CC 

ttttrrafcor**. s/c, ®siiss5 o 2 tt, ccotr 

- ^ft-^v P ^BfffB$r H i t p/cc^jiM or iisfi #v q 

<tOTJt»BI85 0 3(cffl*-r*. 
[0067] D2-2. IE«jBB5 0 0 BOSfrfp 
^fc, fgS6BB5 0 0 BGHttflE*. 02 5CD?a-?-* 

- rfcS^TMgj-rS. CCDfgB&BBS 0 0 B 

Hfl£ (H**r) ^SA-r^ciiCcfcorei&^n 20 

HISS 5 0 4 te^KSE 3 ft fc£«8ffi V fUDHSIt # V f 
*VCO5 0 5{c»i,Tatf;TS Uf^Sbl) 0 
VCO5 0 5IJ, MfifVf^SWt, fflJWIHVfiK: 
*fj£ L/cffl»» f sCDglgff -sfv K ^ >T 5 0 6 
MM^Uf.;7'Sb2) 0 K7^^'iK5 0 6 

». rnmkt s<Dmmm*$rv c&&wx % jg«»f s ta© 
mnmnvh^MMm 1 o ©^©3 3,33 cchj^t^ 

(XT-^^Sb 3) e fir, ««MR1 0©EE«3R-f 3 
0, 3 ltt, Hffi3 3*^0r«|&3ti^:««Wi#Vh 30 

(^7-;7 , Sb4) 0 
[0 0 6 8 ] ^tc. t:-^*^KiB5 0 7tt. «(H 
ffl*«3 4C^6«m«#Va*«Si* (Xf^Sb 

fVpiLtffl^t^ (Xr^'Sb 6) . 3S0B5 

02«, t-^vp*»i mmmm (tp#) « 

WISLfcilJifl-SfV q SrttKHBSS 0 3 CCffl^T* 
(^»^Sb7) o tbRBSSS 03tt, fc'-^d-SfV 
P©^EEffiiil5iff^VqCDmEEffi<t4i:hl5-r-5 40 

Vp^Vq • ♦ ♦ (4 ) 

r*^»^«c« Uf^Sb8 ; YES) , J:b?3BB 
5 0 3tt k " H" U^^©tblSaS«fi#Ve**ffiBI» 
0B5O4«ca;trr-5 (Xf-^'Sb 9) 0 — ;S\ 
^^'S b 8<Dkb%ttCto{,>x % fc*-^{f-5fV p<E>mJE<I# 
Jljgff^VqOmjEffl<fc0 fc/hSt»»^, fffc, 
Vp<Vq . . . ( 5 ) 50 
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rAStfr&tctt (^f->7'Sb8 : NO) , Jt«HB5 

0 3lt " L" U^I/©Jt*a«*«#V e *«EB8BB 
»5 0 4Cctitfrt-* Uf^Sb 10), 

[0 0 6 9 ] CtUCj;^ HEEPM0B5 0 4tt, tt« 
fSmm^Ve^SWr, C(Dib«i[M*^Ve^ M FT 

EfflVfo%fllA^:«BEfil*Wr4»i(i#V f ££$t 
U VCOS 0 SteW***. V e 

*J W L" U^;KD«^tCtt % 5fe<D««{f-5fV f<DlIJEffi 
»f3e«EEI§ Vfo£5ll* /c^JEffi£ £ St«fi# V 
f*£SEU VCO5 0 5(CfflAt8 Uf-^'Sb 1 

1 ) o «EEBBHhI8&5 0 4#BtfS^fi-^Vf£VCO 
5 0 5lCttLT&t)L. VCOS 0 5#9B5{I-EtVf4 

-^Vq£ FW<B»5 0 6tCtftf7L (Xf^'Sb 

2 ) % F7 ;<0B 5 0 6 JWgffiS&DSWfi -9 V 

wr. mmkf *«je3tifcrettm#vh%«»«i o 

[007 0] D3. lo<D*UJ«#*«5fft©IEttlI8S 
D3-1. fgg&BBS 0 0 CO«JS 

H2 6*cm~3t,>xmimt&5 o ocKoi>ra»i)j 
-r& 0 coibb&bbs ooc«, fl[ffln-«^»@B 

5 0 8i, JEMEBB 5 0 9 £ , jfc«0B 5 0 3 <b fc « 
BEMBBR5 0 4 <t, «EEMfQ%S@% (Voltage Cont 
rolled Oscillator : VCO) 5 05 F^-Y^BB 

5 0 6it*itur«j5S3hrt»*. ccr, fitan- 
*EESafcBB5 0 8 J:tfje*BEBB 5 0 9 J^R2, W 
aEL/c|gtt|pIK5 0 0 A<0««iR|«r*S6Dro*© 
KfH*#«f-rSfe©ir*. ffi*B»-«B6*lHllS5 0 
814, ttfflffl«*5 3C^6«ffl3nfc«tm«#Va© 

ffi*B«tcffl^-rs«EE«*frr*tafflii«BE«#v j % 
{atHH-«iBC»inigS5 o 8<z)««sflt^tcoiirsi 

5 0 8 Ato&VWSmESOmb 0 8 BiCC^393n 
tt«IHftaaP5 0 8Att. »fflfifVafciffB» 

0 8Bim£>-?Z o ^2 8CC^taff^Va^J:c>'»ft 

fn^tl^2 8 (a) CC^-T J: ^ ^ffl3n^{4 

tmimmTzmmm^vptfDswxm^ m2 8 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric 
actuator small and thin size and capable of high efficient 
and stable driving. 

SOLUTION: A drive circuit 500A computes a differential 
signal Vc of detection signals Va, Vb in response to the 
distortion of a vibration plate 10 from detection poles 
34A, 34B by a subtraction circuit 501, and generates a 
delay signal 502 delayed by a predetermined time tp by a 
delay circuit 502. A comparator 503 is input by the 
differential signal Vc and a delay signal Vd, and a signal 
Ve resulting in comparison of a large and small voltages 
is supplied to a voltage adjustment circuit 504. The 
voltage adjustment circuit 504, VCO 504, and driver 
circuit 506 generates a drive signal Vh of frequency 
based on this comparison result signal Ve. Therefore, 
the drive circuit 500A detects distortion of the vibration 
plate 10 and controls the frequency of the drive signal 
Vh so that the vibration plate 10 is always vibrated in 
maximum with this distortion. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrostrictive actuator characterized by providing the following The diaphragm 
which has at least one piezoelectric device which generates the crookedness oscillation which 
vibrates in the direction which intersects perpendicularly with longitudinal oscillation and this 
long.tudmal osc.llat.on mostly by supplying a driving signal The contact section which it is 
prepared in said diaphragm and contacted for actuation The distorted detecting element which 
detects distortion of said diaphragm when it provides, and is the electrostrictive actuator which 
drives said object for actuation and drives said object for actuation to said diaphragm with the 
variation rate of said contact section accompanying said longitudinal oscillation and a 
crookedness oscillation 

[Claim 2] In an electrostrictive actuator according to claim 1, the line prolonged towards said 
longitudinal oscillation is specified as striping. The line which divides the part which saw from 
said striping inside and was located in the opposite hand of said contact section into the part 
whose we.ght is equal two is specified as a vertical line, the point used as the knot of said 
longitudinal oscillation - a passage - said striping - intersecting perpendicularly - a direction 
~i nd,ng h ~ Sa ' d d ' a P hra e m ~ The electrostrictive actuator characterized for the balance 
controller wh,ch .s said contact section and point symmetric position, and gives a difference to 
the weight of said two parts by the thing of said part prepared in either at least to the 
intersection at which said vertical line and said striping cross 

whtrbll™! , !^ Stri ? iVe aCtUat °u r characterized fa y Paring supporter material in the part 
.t^rSStoSt rorT ° f ,0ngitUdina, 0SCi " ati0n a " ^restrictive 

[Claim 4] being according to claim 1 — an electrostrictive actuator — setting - said - 
distorted - a detecting element - said - a diaphragm - inside - said - longitudinal 

~ 3 H n0t 7 b6COming " 3 Part ~ 3 PaSSage - said ~ 'ongitudinal Satn - an 
- from " 3 H ~ mterSeCtin e Perpendicularly - a direction - extending - striping - 

from -- seeing - said - contact - the section - a side - having arranged --things -the 
description - ** - carrying out - an electrostrictive actuator g 
LCIa.m 5] being according to claim 1 - an electrostrictive actuator — setting - said - 

SSlSi IT Ing h e,em6nt " Said " 3 di3phragm ~ '* nside ~ said -'ongitudina. 
osc lat on - a «rtZ T* " ' ~ 3 P3SSage " Said ~ 'ongitudinal oscillation - an 

I! ^r^Perpendicularly -- a direction - extending - striping - 



- from - seeing - said - contact --the i section - 'a side - ha^ng 7n3d - ^ ~ 

^t-SZtrt ~ S : id ~ 3 diaPhragm ~ inSide ~ Said ~ ^ipinT- from teeing 0 --" 
said contact - the section - reverse - a side - having arranged - the - two - a 

JSSfiSTi^ PrOVid6d " ~ ^ d6SCripti0n ~ ** ~ ™ - -- an 

^' h- 63 ^ d !l t °r t t d detecting e,ement is an electrostrictive actuator characterized by 
P ov ding the part of the piezoelectric device by which the electrode for detection and this 
electrode for detection have been arranged in an electrostrictive actuator according to claim 1 
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[Claim 7] It is the electrostrictive actuator characterized by being the piezo-electric sensor by 
which said distorted detecting element has been arranged on the field of said piezoelectric 
device in an electrostrictive actuator according to claim 1 to 6. 

[Claim 8] By supplying the driving signal characterized by providing the following The diaphragm 
which has at least one piezoelectric device which generates the crookedness oscillation which 
vibrates in the direction which intersects perpendicularly with longitudinal oscillation and this 
longitudinal oscillation mostly, It is prepared in said diaphragm and prepared in the contact 
section contacted for actuation, and said diaphragm. The driving gear of the electrostrictive 
actuator which possesses ** for the distorted detecting element which detects distortion of said 
diaphragm when driving said object for actuation, and drives said object for actuation with the 
variation rate of said contact section accompanying said longitudinal oscillation and a 
crookedness oscillation The driving signal generation section which generates said driving signal 
which performed frequency amendment based on the control signal The control signal generation 
section which generates said control signal based on the signal detected from said distorted 
detecting element 

[Claim 9] It is the driving gear of the electrostrictive actuator characterized by providing the 
armature-voltage control oscillator circuit which outputs the reference signal which has a 
frequency on the driving gear of an electrostrictive actuator according to claim 8, and 
corresponding to the electrical-potential-difference value of said control signal in said driving 
signal generation section, and the driver circuit which generates said driving signal based on said 
reference signal. 

[Claim 10] The driving gear of an electrostrictive actuator according to claim 8 or 9 
characterized by providing the following the part which serves as a knot of said longitudinal 
oscillation among said diaphragms in said distorted detecting element — a passage — the peak 
hold circuit of said longitudinal oscillation which it sees from striping prolonged in the direction 
which intersects perpendicularly in the oscillating direction, and arranges to said contact section 
side, and said control signal generation section detects the maximum of the amplitude among 
said detected signals, and outputs a peak signal The delay circuit which outputs the delay signal 
wh.ch carried out predetermined time delay of said peak signal The comparison circuit which 
compares the electrical-potential-difference value of said peak signal with the electncal- 
potential-difference value of said delay signal, and outputs a comparison result signal The 
voltage adjustment circuit which adjusts the electrical-potential-difference value of said control 
s.gnal in predetermined electrical-potential-difference value in response to said comparison 
result signal 

[Claim 1 1] The driving gear of an electrostrictive actuator according to claim 8 or 9 
charactenzed by providing the following the part which serves as a knot of said longitudinal 
oscillation among said diaphragms in said distorted detecting element — a passage — from 
striping of said longitudinal oscillation prolonged in the direction which intersects perpendicularly 
in the osc.llat.ng direction - seeing - said contact section side - arranging - said control 
s.gnal generat.on section - the phase of said detected signal The phase contrast-electrical- 
potent.al-d.fference conversion circuit which outputs the phase contrast voltage signal which 
has the electncal-potential-difference value which detects phase contrast with the phase of 
said dnv.ng s.gnal, and is equivalent to said phase contrast The delay circuit which outputs the 
delay s.gnal which carried out predetermined time delay of said phase contrast voltage signal 
The comparison circuit which compares the electrical-potential-difference value of said phase 
contrast voltage signal with the electrical-potential-difference value of said delay circuit and 
outputs a companson result signal, and the voltage adjustment circuit which adjusts the ' 
electncal-potential-difference value of said control signal in predetermined electrical-potential- 
ditterence value in response to said comparison result signal 

[Claim 12] The driving gear of an electrostrictive actuator according to claim 8 or 9 
charactenzed by providing the following the part which serves as a knot of said longitudinal 
osc.llat.on among said diaphragms in said distorted detecting element - a passage - from 
str.p.ng of said longitudinal oscillation prolonged in the direction which intersects perpendicularly 
m the oscillating d.rect.on - seeing - said contact section side - arranging - said control 
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signal generation section — the phase of said detected signal The phase contrast-electrical- 
potential-difference conversion circuit which outputs the phase contrast voltage signal which 
has the electrical-potential-difference value which detects phase contrast with the phase of 
said driving signal, and is equivalent to said phase contrast The voltage stabilizer which outputs 
the criteria phase contrast signal which has an electrical potential difference equivalent to the 
predetermined criteria phase contrast of the phase of said detecting signal, and the phase of 
said driving signal The comparison circuit which compares said phase contrast voltage signal with 
said criteria phase contrast signal, and outputs a comparison result signal, and the voltage 
adjustment circuit which adjusts the electrical-potential-difference value of said control signal in 
predetermined electrical-potential-difference value in response to said comparison result signal 
[Claim 13] The driving gear of an electrostrictive actuator according to claim 8 or 9 
characterized by providing the following the part from which said distorted detecting element 
serves as a knot of said longitudinal oscillation among said diaphragms — a passage — the 1st 
detecting element of said longitudinal oscillation which looked at from striping prolonged in the 
direction which intersects perpendicularly in the oscillating direction, and has been arranged to 
said contact section side The 2nd detecting element which looked at from said striping among 
said diaphragms, and has been arranged to the reverse side of said contact section It is the 
subtracter circuit which possesses and outputs a difference signal from the difference of the 
signal with which said control signal generation section is detected from said 1st detecting 
element and the 2nd detecting element, respectively. The comparison circuit which compares 
with the electrical-potential-difference value of said difference signal and the electrical- 
potential-difference value of said delay circuit the delay circuit which outputs the delay signal 
which carried out predetermined time delay of said difference signal, and outputs a comparison 
result signal, and the voltage adjustment circuit which adjusts the electrical-potential-difference 
value of said control signal in predetermined electrical-potential-difference value in response to 
said comparison result signal 

[Claim 14] By supplying the driving signal characterized by providing the following The diaphragm 
which has at least one piezoelectric device which generates the crookedness oscillation which 
vibrates in the direction which intersects perpendicularly with longitudinal oscillation and this 
longitudinal oscillation mostly, It is prepared in said diaphragm and prepared in the contact 
section contacted for actuation, and said diaphragm. The actuation approach of the 
electrostrictive actuator which possesses ** for the distorted detecting element which detects 
distortion of said diaphragm when driving said object for actuation, and drives said object for 
actuation with the variation rate of said contact section accompanying said longitudinal 
oscillation and a crookedness oscillation The driving signal generation process in which said 
driving signal which performed frequency amendment based on the control signal is generated 
The control signal generation process which generates said control signal based on the signal 
detected from said distorted detecting element 

[Claim 15] being according to claim 14 — an electrostrictive actuator — actuation — an 
approach — setting — said — distorted — a detecting element — said — a diaphragm — inside 
— said — longitudinal oscillation — a knot — becoming — a part — a passage — said — 
longitudinal oscillation — an oscillation — a direction — intersecting perpendicularly — a 
direction — extending — striping — from — seeing — said — contact — the section — a side 

arranging — said — a control signal — generation — a process — said — detecting — 
having had - a signal — inside — the amplitude - maximum - computing — this — maximum 

being based — said — a control signal — generating — things — the description — ** — 
carrying out — an electrostrictive actuator — actuation — an approach — . 
[Claim 16] In the actuation approach of an electrostrictive actuator according to claim 15 see 
said distorted detecting element from striping prolonged in the direction which intersects ' 
perpendicularly in the oscillating direction of said longitudinal oscillation through the part which 
serves as a knot of said longitudinal oscillation among said diaphragms, and it is arranged to said 
contact section side. Said control signal generation process is the actuation approach of the 
electrostrictive actuator characterized by computing the phase contrast of the phase of said 
detected signal, and the phase of said driving signal, and generating said control signal from this 
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phase contrast. 

[Claim 17] In the actuation approach of an electrostrictive actuator according to claim 15 said 
distorted detecting element The 1st detecting element which looked at from striping prolonged in 
the direction which intersects perpendicularly in the oscillating direction of said longitudinal 
oscillation through the part which serves as a knot of said longitudinal oscillation among said 
diaphragms, and has been arranged to said contact section side, The 2nd detecting element 
which looked at from said striping among said diaphragms, and has been arranged to the reverse 
side of said contact section is provided. Said control signal generation process The actuation 
approach of the electrostrictive actuator characterized by computing the difference of the signal 
detected from said 1st detecting element and the 2nd detecting element, respectively, and 
generating said control signal from this difference. 

[Claim 18] The clock characterized by providing the following The diaphragm which has at least 
one piezoelectric device which generates the crookedness oscillation which vibrates in the 
direction which intersects perpendicularly with longitudinal oscillation and this longitudinal 
oscillation mostly by supplying a driving signal The contact section which it is prepared in said 
diaphragm and contacted for actuation The electrostrictive actuator which is prepared in said 
diaphragm, possesses ** for the distorted detecting element which detects distortion of said 
diaphragm when driving said object for actuation, and drives said object for actuation with the 
variation rate of said contact section accompanying said longitudinal oscillation and a 
crookedness oscillation The driving gear which has the control signal generation section which 
generates said control signal based on the signal detected from the driving signal generation 
section which generates said driving signal which performed frequency amendment based on the 
control signal, and said distorted detecting element, the calender display vehicle driven by said 
electrostrictive actuator, and the power source which supplies power to said driving gear 
[Claim 19] The pocket device characterized by providing the following The diaphragm which has 
at least one piezoelectric device which generates the crookedness oscillation which vibrates in 
the direction which intersects perpendicularly with longitudinal oscillation and this longitudinal 
oscillation mostly by supplying a driving signal The contact section which it is prepared in said 
diaphragm and contacted for actuation The electrostrictive actuator which is prepared in said 
diaphragm, possesses ** for the distorted detecting element which detects distortion of said 
diaphragm when driving said object for actuation, and drives said object for actuation with the 
variation rate of said contact section accompanying said longitudinal oscillation and a 
crookedness oscillation The driving gear which has the control signal generation section which 
generates said control signal based on the signal detected from the driving signal generation 
section which generates said driving signal which performed frequency amendment based on the 
control signal, and said distorted detecting element, and the cell which supplies power to said 
driving gear 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the driving gear of the electrostrictive actuator 
which has a piezoelectric device, and an electrostrictive actuator, the actuation approach of an 
electrostrictive actuator, a clock, and a pocket device. 
[0002] 

[Description of the Prior Art] Since the piezoelectric device is excellent in the conversion 
efficiency from electrical energy to mechanical energy, and responsibility, various kinds of 
electrostrictive actuators using the piezo-electric effect of a piezoelectric device are developed 
in recent years. This electrostrictive actuator is applied to fields, such as a piezo-electric 
buzzer, an ink jet head of a printer, or an ultrasonic motor. 

[0003] Although the variation rate of a piezoelectric device is based also on the electrical- 
potential-difference value of the driving signal supplied, it is minute, and it is usual that it is 
submicron extent. For this reason, amplifying a variation rate and transmitting a variation rate to 
the object for actuation by a certain multiplication mechanism, is performed. However, when a 
multiplication mechanism is used, in order to move itself, energy is consumed, the problem that 
effectiveness falls is upwards and there is a problem that the size of equipment will become 
large. Moreover, when it minds a multiplication mechanism, it may become difficult to transmit 
the driving force stabilized to the object for actuation. 

[0004] Moreover, since a small pocket device like a wrist watch is driven by the cell, it needs to 
hold down low the electrical-potential-difference value of power consumption or a driving signal. 
When including an electrostrictive actuator in such a pocket device, especially an electrostrictive 
actuator is high in the energy efficiency, and what made low the electrical-potential-difference 
value of a driving signal is required. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, the clock is equipped with the calender 
display device which displays the date and a day of the week. There are some which do not need 
the date amendment of the end of the month for these calender display devices, and this is 
called the auto calender device. As for the display action of this auto calender device, it is 
common to make a Japanese vehicle and **** drive using the revolution driving force of the 
electromagnetic stepping motor formed apart from the object for movement. On the other hand, 
since a wrist watch twists and carries a belt at a wrist, it has the demand of thin-shape-izing for 
many years so that conveniently [ carrying ]. Even if this demand is the wrist watch equipped 
with the auto calender display device, it is the same. However, when a tooth space was needed 
and only the part which prepares the driving source for the date display separately when the 
wrist watch equipped with the auto calender display device is compared with the wrist watch 
which is not equipped with the starting device used a stepping motor for the driving source of an 
auto calender display device, it was dramatically difficult to attain thin shape-ization, after 
securing the tooth space. 

[0006] Then, though it is efficient by impressing a driving signal to the diaphragm which consists 
of sheet metal rectangle-like piezoelectric devices etc. as an actuator which enables loading to a 
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small device, a longitudinal direction is made to expand and contract a piezoelectric device, 
longitudinal oscillation is excited, and the electrostrictive actuator which makes a crookedness 
oscillation induce mechanically by the longitudinal oscillation concerned is proposed. In such an 
electrostrictive actuator, the part which contacts the object for actuation in an electrostrictive 
actuator is moved by making a diaphragm produce both longitudinal oscillation and crookedness 
oscillation in an elliptical orbit. Thereby, this electrostrictive actuator has realized efficient 
actuation, though it is a small thin configuration. 

[0007] However, an electrostrictive actuator excites longitudinal oscillation electrically to a 
diaphragm, and makes a crookedness oscillation induce mechanically by this longitudinal 
oscillation, as mentioned above. For this reason, by impressing a driving signal, when the 
longitudinal oscillation produced by telescopic motion of a piezoelectric device controls the 
electrical-potential-difference value of a driving signal, it is difficult that the crookedness 
oscillation induced according to the mechanical property of a diaphragm of what can be 
controlled comparatively easily is easy, and to control to accuracy. For this reason, it is 
considered that the stability as a product that the crookedness oscillation induced by originating 
in dispersion in the process tolerance of a diaphragm etc. will vary is also missing. Moreover, 
since a crookedness oscillation was decided by the mechanical property decided by the 
configuration of a diaphragm etc., it was difficult to obtain the crookedness oscillation used as 
the stable amplitude under mechanical conditions, such as a decided configuration. 
[0008] This invention is made in consideration of the above-mentioned situation, and though it is 
the configuration in which small and thin-shape-izing are possible, it aims at efficient and 
offering the driving gear of the electrostrictive actuator which can perform stable actuation, and 
an electrostrictive actuator, the actuation approach of an electrostrictive actuator and the clock 
equipped with this electrostrictive actuator, and a pocket device. 
[009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
electrostrictive actuator concerning this invention The diaphragm which has at least one 
piezoelectric device which generates the crookedness oscillation which vibrates in the direction 
which intersects perpendicularly with longitudinal oscillation and this longitudinal oscillation 
mostly by supplying a driving signal, It is prepared in said diaphragm and the contact section 
contacted for actuation is provided. It is the electrostrictive actuator which drives said object 
for actuation with the variation rate of said contact section accompanying said longitudinal 
oscillation and a crookedness oscillation, and when driving said object for actuation, it is 
characterized by preparing the distorted detecting element which detects distortion of said 
diaphragm at said diaphragm. 

[0010] With the driving signal supplied, a piezoelectric device expands and contracts, the 
longitudinal oscillation which met the diaphragm at the longitudinal direction is excited by this 
configuration, and a crookedness oscillation is induced by the diaphragm in connection with this 
longitudinal oscillation by it. For example, if the frequency of a driving signal is amended using the 
detecting signal detected from a distorted detecting element, it will become possible to generate 
the oscillation stabilized in said diaphragm. Since it is not necessary to take the structure which 
carries out the laminating of the various members in the thickness direction with the 
configuration of this electrostrictive actuator, the formation of a small thin shape is also easy. 
[0011] In this configuration, the line prolonged towards said longitudinal oscillation is specified as 
striping. The line which divides the part which saw from said striping inside and was located in 
the opposite hand of said contact section into the part whose weight is equal two is specified as 
a vertical line, the point used as the knot of said longitudinal oscillation — a passage — said 
striping — intersecting perpendicularly — a direction — extending — said diaphragm — The 
thing of said part for which the balance controller which is said contact section and point 
symmetric position, and gives a difference to the weight of said two parts is prepared in either at 
least to the intersection at which said vertical line and said striping cross is desirable. 
[0012] In this configuration, it is desirable to said diaphragm to prepare supporter material in the 
part used as the knot of said longitudinal oscillation. 

[0013] the part from which said distorted detecting element serves as a knot of said longitudinal 
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oscillation among said diaphragms in this configuration — a passage — the thing of said 
longitudinal oscillation which it sees from striping prolonged in the direction which intersects 
perpendicularly in the oscillating direction, and is arranged to said contact section side — being 
desirable . 

[0014] this — a configuration — setting — said — distorted — a detecting element — said — a 
diaphragm — inside — said — longitudinal oscillation — a knot — becoming — a part — a 
passage — said — longitudinal oscillation — an oscillation — a direction — intersecting 
perpendicularly — a direction — extending — striping — from — seeing — said — contact — 
the section — a side — having arranged — the — one — a detecting element — said — a 
diaphragm — inside — said — striping — from — seeing — said — contact — the section — 
reverse — a side — having arranged — the — two — a detecting element — providing — 
things — being desirable . 

[0015] As for said distorted detecting element, in this configuration, it is desirable to provide the 
electrode for detection and the part of the piezoelectric device by which this electrode for 
detection has been arranged. 

[0016] As for said distorted detecting element, in this configuration, it is desirable that it is the 
piezo-electric sensor arranged on the field of said piezoelectric device. 

[0017] The driving gear of the electrostrictive actuator concerning this invention The diaphragm 
which has at least one piezoelectric device which generates the crookedness oscillation which 
vibrates in the direction which intersects perpendicularly with longitudinal oscillation and this 
longitudinal oscillation mostly by supplying a driving signal, It is prepared in said diaphragm and 
prepared in the contact section contacted for actuation, and said diaphragm. The distorted 
detecting element which detects distortion of said diaphragm when driving said object for 
actuation It is the driving gear of the electrostrictive actuator which possesses and drives said 
object for actuation with the variation rate of said contact section accompanying said 
longitudinal oscillation and a crookedness oscillation. It is characterized by providing the driving 
signal generation section which generates said driving signal which performed frequency 
amendment based on the control signal, and the control signal generation section which 
generates said control signal based on the signal detected from said distorted detecting element. 

[0018] As for said driving signal generation section, in this configuration, it is desirable to provide 
the armature-voltage control oscillator circuit which outputs the reference signal which has a 
frequency corresponding to the electrical-potential-difference value of said control signal, and 
the driver circuit which generates said driving signal based on said reference signal. 
[0019] In this configuration, see said distorted detecting element from striping prolonged in the 
direction which intersects perpendicularly in the oscillating direction of said longitudinal 
oscillation through the part which serves as a knot of said longitudinal oscillation among said 
diaphragms, and it is arranged to said contact section side. The peak hold circuit which said 
control signal generation section detects the maximum of the amplitude among said detected 
signals, and outputs a peak signal, The delay circuit which outputs the delay signal which carried 
out predetermined time delay of said peak signal, A providing-comparison circuit [ which 
compares the electrical-potential-difference value of said peak signal with the electrical- 
potential-difference value of said delay signal, and outputs a comparison result signal ], and 
voltage adjustment circuit which adjusts electrical-potential-difference value of said control 
signal in predetermined electrical-potential-difference value in response to said comparison 
result signal thing is desirable. 

[0020] In this configuration, see said distorted detecting element from striping prolonged in the 
direction which intersects perpendicularly in the oscillating direction of said longitudinal 
oscillation through the part which serves as a knot of said longitudinal oscillation among said 
diaphragms, and it is arranged to said contact section side. The phase contrast-electrical- 
potential-difference conversion circuit which outputs the phase contrast voltage signal which 
has the electrical-potential-difference value which said control signal generation section detects 
the phase contrast of the phase of said detected signal, and the phase of said driving signal, and 
is equivalent to said phase contrast, The delay circuit which outputs the delay signal which 
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carried out predetermined time delay of said phase contrast voltage signal, It is desirable to 
provide the comparison circuit which compares the electrical-potential-difference value of said 
phase contrast voltage signal with the electrical-potential-difference value of said delay circuit, 
and outputs a comparison result signal, and the voltage adjustment circuit which adjusts the 
electrical-potential-difference value of said control signal in predetermined electrical-potential- 
difference value in response to said comparison result signal. 

[0021] In this configuration, see said distorted detecting element from striping prolonged in the 
direction which intersects perpendicularly in the oscillating direction of said longitudinal 
oscillation through the part which serves as a knot of said longitudinal oscillation among said 
diaphragms, and it is arranged to said contact section side. The phase contrast-electrical- 
potential-difference conversion circuit which outputs the phase contrast voltage signal which 
has the electrical-potential-difference value which said control signal generation section detects 
the phase contrast of the phase of said detected signal, and the phase of said driving signal, and 
is equivalent to said phase contrast, The voltage stabilizer which outputs the criteria phase 
contrast signal which has an electrical potential difference equivalent to the predetermined 
criteria phase contrast of the phase of said detecting signal, and the phase of said driving signal, 
It is desirable to provide the comparison circuit which compares said phase contrast voltage 
signal with said criteria phase contrast signal, and outputs a comparison result signal, and the 
voltage adjustment circuit which adjusts the electrical-potential-difference value of said control 
signal in predetermined electrical-potential-difference value in response to said comparison 
result signal. 

[0022] the part from which said distorted detecting element serves as a knot of said longitudinal 
oscillation among said diaphragms in this configuration — a passage — the 1st detecting 
element of said longitudinal oscillation which looked at from striping prolonged in the direction 
which intersects perpendicularly in the oscillating direction, and has been arranged to said 
contact section side — The 2nd detecting element which looked at from said striping among said 
diaphragms, and has been arranged to the reverse side of said contact section is provided. Said 
control signal generation section The subtracter circuit which outputs a difference signal from 
the difference of the signal detected from said 1st detecting element and the 2nd detecting 
element, respectively, The comparison circuit which compares with the electrical-potential- 
difference value of said difference signal and the electrical-potential-difference value of said 
delay circuit the delay circuit which outputs the delay signal which carried out predetermined 
time delay of said difference signal, and outputs a comparison result signal, It is desirable to 
provide the voltage adjustment circuit which adjusts the electrical-potential-difference value of 
said control signal in predetermined electrical-potential-difference value in response to said 
comparison result signal. 

[0023] The actuation approach of the electrostrictive actuator concerning this invention The 
diaphragm which has at least one piezoelectric device which generates the crookedness 
oscillation which vibrates in the direction which intersects perpendicularly with longitudinal 
oscillation and this longitudinal oscillation mostly by supplying a driving signal, It is prepared in 
said diaphragm and prepared in the contact section contacted for actuation, and said diaphragm. 
The distorted detecting element which detects distortion of said diaphragm when driving said 
object for actuation It is the actuation approach of the electrostrictive actuator which possesses 
and drives said object for actuation with the variation rate of said contact section accompanying 
said longitudinal oscillation and a crookedness oscillation. It is characterized by having the driving 
signal generation process in which said driving signal which performed frequency amendment 
based on the control signal is generated, and the control signal generation process which 
generates said control signal based on the signal detected from said distorted detecting element. 

[0024] this — a configuration — setting — said — distorted — a detecting element — said — a 
diaphragm — inside — said — longitudinal oscillation — a knot — becoming — a part — a 
passage — said — longitudinal oscillation — an oscillation — a direction — intersecting 
perpendicularly — a direction — extending — striping — from — seeing — said — contact — 
the section — a side — arranging — said — a control signal — generation — a process — said 
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— detecting — having had — a signal — inside — the amplitude — maximum — computing — 
this — maximum — being based — said — a control signal — generating — things — being 
desirable . 

[0025] this — a configuration — setting — said — distorted — a detecting element — said — a 
diaphragm — inside — said — longitudinal oscillation — a knot — becoming — a part — a 
passage — said — longitudinal oscillation — an oscillation — a direction — intersecting 
perpendicularly — a direction — extending — striping — from — seeing — said — contact — 
the section — a side — arranging — said — a control signal — generation — a process — said 

— detecting — having had — a signal — a phase — said — a driving signal — a phase — 
phase contrast — computing — this — phase contrast — from — said — a control signal — 
generating — things — being desirable . 

[0026] the part from which said distorted detecting element serves as a knot of said longitudinal 
oscillation among said diaphragms in this configuration — a passage — the 1st detecting 
element of said longitudinal oscillation which looked at from striping prolonged in the direction 
which intersects perpendicularly in the oscillating direction, and has been arranged to said 
contact section side — The 2nd detecting element which looked at from said striping among said 
diaphragms, and has been arranged to the reverse side of said contact section is provided, and, 
as for said control signal generation process, it is desirable to compute the difference of the 
signal detected from said 1st detecting element and the 2nd detecting element, respectively, and 
to generate said control signal from this difference. 

[0027] The diaphragm which has at least one piezoelectric device which generates the 
crookedness oscillation to which the clock concerning this invention vibrates in the direction 
which intersects perpendicularly with longitudinal oscillation and this longitudinal oscillation 
mostly by supplying a driving signal, It is prepared in said diaphragm and prepared in the contact 
section contacted for actuation, and said diaphragm. The electrostrictive actuator which 
possesses ** for the distorted detecting element which detects distortion of said diaphragm 
when driving said object for actuation, and drives said object for actuation with the variation rate 
of said contact section accompanying said longitudinal oscillation and a crookedness oscillation, 
The driving gear which has the control signal generation section which generates said control 
signal based on the signal detected from the driving signal generation section which generates 
said driving signal which performed frequency amendment based on the control signal, and said 
distorted detecting element, It is characterized by providing the calender display vehicle driven 
by said electrostrictive actuator, and the power source which supplies power to said driving gear. 

[0028] The diaphragm which has at least one piezoelectric device which generates the 
crookedness oscillation to which the pocket device concerning this invention vibrates in the 
direction which intersects perpendicularly with longitudinal oscillation and this longitudinal 
oscillation mostly by supplying a driving signal, It is prepared in said diaphragm and prepared in 
the contact section contacted for actuation, and said diaphragm. The electrostrictive actuator 
which possesses ** for the distorted detecting element which detects distortion of said 
diaphragm when driving said object for actuation, and drives said object for actuation with the 
variation rate of said contact section accompanying said longitudinal oscillation and a 
crookedness oscillation, The driving gear which has the control signal generation section which 
generates said control signal based on the signal detected from the driving signal generation 
section which generates said driving signal which performed frequency amendment based on the 
control signal, and said distorted detecting element, [0029] characterized by providing the cell 
which supplies power to said driving gear 

[Embodiment of the Invention] The wrist watch which equipped explaining the operation gestalt 
of this invention with reference to a drawing with the calender display device driven by the 
electrostrictive actuator by this invention with this operation gestalt hereafter is illustrated. 
A. whole **** — drawing 1 is the top view showing the main configurations of the calender 
display device incorporating an electrostrictive actuator in the wrist watch concerning 1 
operation gestalt of this invention first. As shown in this drawing, electrostrictive actuator A is 
equipped with the diaphragm 10 which carries out stretching vibration to field inboard (direction 
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parallel to the space of drawing). Moreover, Rota 100 used as the object for actuation is 
supported by the cope plate (base material) 103 free [ a revolution ], and is arranged in the 
location which contacts a diaphragm 10, and if the peripheral face is struck by the oscillation 
produced in a diaphragm 10, revolution actuation of it will be carried out in the direction shown 
by the drawing Nakaya mark. 

[0030] Next, the calender display device is connected with electrostrictive actuator A through 
Rota 100, and is driven with the driving force of Rota 100. The profile configuration of the body 
of a calender display device is carried out from the reduction train and the ring-like Japanese 
vehicle 50 which slow down a revolution of Rota 100. Moreover, the Japanese time of the 
reduction train was carried out, and it is equipped with the medium vehicle 40 and Japanese 
****** go. 

[0031] Here, if a diaphragm 10 vibrates to field inboard as mentioned above, Rota 100 which is in 
contact with the diaphragm 10 will be rotated clockwise. The Japanese time of the revolution of 
Rota 100 is carried out, it is transmitted to Japanese ****** 60 through the medium vehicle 40, 
and this Japanese ****** 60 rotates the Japanese vehicle 50 in the direction of a clockwise 
rotation. Thus, each transfer of the force from a reduction train and the reduction train to [ from 
a diaphragm 10 / from Rota 100 and Rota 100 ] the Japanese vehicle 50 is performed by field 
inboard. For this reason, a calender display device can be thin-shape-ized. 
[0032] Drawing 2 is the sectional view of the clock concerning 1 operation gestalt of this 
invention. In drawing, in order to incorporate the calender display device equipped with 
electrostrictive actuator A mentioned above into the mesh part and to make the whole clock 
into a thin shape, thickness D in which a calender display device is included also becomes very 
thin. The disc-like dial 70 is formed in the calender display device upside. The window part 71 for 
displaying the date is formed in a part of periphery section of this dial 70, and the date of the 
Japanese vehicle 50 can be looked into now through a window part 71. Moreover, the movement 
73 which drives a needle 72, and the actuation circuit (not shown) mentioned later are 
established in the dial 70 bottom. 

[0033] In the above configuration, electrostrictive actuator A accumulates neither a coil nor 
Rota in the thickness direction like the conventional stepping motor, but has composition which 
has arranged a diaphragm 10 and Rota 100 in the same flat surface. For this reason, structure is 
formed in a thin shape compared with a stepping motor etc. Thus, thickness of the whole clock 
can be made thin by thin-shape-izing a calender display device. For example, although the wrist 
watch equipped with the generation-of-electricahenergy function these days is proposed 
variously, in such a wrist watch, at least two big components, such as a generator style and a 
motor style for movement actuation, must be carried, and it can be said that the merit of being 
able to carry out [ thin shape ]-izing of the calender display device in this way is large. 
Furthermore, by thin-shape-izing a calender display device, a movement 73 can be 
communalized between clocks without the display device which starts a calender display device 
with a certain clock, and productivity can be raised. 

[0034] B. Explain, referring to drawing 3 which is drawing 1 and its sectional view about the 
configuration of a calender display device, next the configuration of a calender display device. In 
drawing, a cope plate 103 is the 1st bottom plate for arranging each part article, and bottom 
plate 103' is the 2nd bottom plate which had a level difference selectively to the bottom plate 
103. 

[0035] Gearing 100c which is Rota 100 and the same axle above Rota 100 as for which 
revolution actuation is carried out by electrostrictive actuator A, and is rotated by Rota 100 is 
prepared. It consists of narrow diameter portion 4a which the Japanese time was carried out, the 
medium vehicle 40 fixed so that major diameter 4b, this, and this alignment might be 
accomplished, and was formed in the minor diameter a little rather than major diameter 4b, and 
gearing 100c and major diameter 4b to engage are rotated with the revolution of gearing 100c 
accompanying Rota 100, and the medium vehicle 40 is rotated. The peripheral surface of narrow 
diameter portion 4a is cut in the shape of an abbreviation square, and is lacked, and notch 4c is 
formed. 

[0036] Moreover, a Japanese time is carried out to bottom plate 103', the shaft 41 of the 
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medium vehicle 40 is formed, a Japanese time is carried out, and the bearing (not shown) 
connected with a shaft 41 is formed in the interior of the medium vehicle 40. Therefore, a 
Japanese time is carried out and the medium vehicle 40 is formed free [ a revolution ] to bottom 
plate 103'. In addition, Rota 100 also has bearing (not shown) inside and is supported to revolve 
free [ a revolution ] to the cope plate 103. 

[0037] Next, the Japanese vehicle 50 is carrying out the ring-like configuration, and internal-gear 
5a is formed in the inner skin. Japanese ****** 60 has the gearing of five gear teeth, and has 
geared to internal-gear 5a. Moreover, the shaft 61 is formed in the core of Japanese ****** 60, 
and Japanese ****** 60 is supported to revolve free [ a revolution ]. The shaft 61 is loosely 
inserted in the breakthrough 62 formed in bottom plate 103'. The breakthrough 62 is formed for a 
long time along the circumference direction of the Japanese vehicle 50. 

[0038] Next, the end is fixed to bottom plate 103', and, as for a flat spring 63, the other end is 
oppressing the shaft 61 in the direction of the upper right of drawing 1 . Thereby, a flat spring 63 
energizes a shaft 61 and Japanese ****** 60. Moreover, the splash of the Japanese vehicle 50 
is also prevented according to an energization operation of this flat spring 63. 
[0039] Next, an end ****s a flat spring 64 to bottom plate 103', the stop is carried out and point 
64a bent in the shape of abbreviation for V characters is formed in the other end. Moreover, 
when a Japanese time is carried out, the medium vehicle 40 rotates and point 64a enters into 
notch 4c, contact 65 is arranged so that a flat spring 64 may be contacted. If the predetermined 
electrical potential difference is impressed to the flat spring 64 and contact 65 is contacted, the 
electrical potential difference will be impressed also to contact 65. Therefore, Japanese 
transmittal letter voice is detectable by detecting the electrical potential difference of contact 
65. In addition, if the manual drive pulley which gears to internal-gear 5a is prepared and a user 
performs predetermined actuation to a crown (not shown), you may make it drive the Japanese 
vehicle 50. 

[0040] C. Explain electrostrictive actuator A concerning the outline configuration, next this 
operation gestalt of an electrostrictive actuator C1. electrostrictive actuator. As shown in 
drawing 4 , electrostrictive actuator A is equipped with the long tabular diaphragm 10 formed in 
the longitudinal direction of drawing for a long time, and the supporter material 1 1 which 
supports this diaphragm 10 to a cope plate 103 (refer to drawing 1 and drawing 3 ). 
[0041] The contact section 36 protrudes on the edge 35 of the longitudinal direction of a 
diaphragm 10 towards the Rota 100 side, and this contact section 36 is contacted in the 
condition of having pressed to the peripheral face of Rota 100 by the spring member 300 grade 
mentioned later. Since what is necessary is to work polish etc. only to the contact section 36 in 
order to maintain the condition of the contact surface with Rota 100 etc. by forming such the 
contact section 36, management of the contact section with Rota 100 becomes easy, moreover 

as the contact section 36 — a conductor — or — un although the thing of a conductor 

can be used — un even if it contacts Rota 100 generally formed from a metal, piezoelectric 

devices 30 and 31 can be prevented from connecting too hastily, if it is made to form from a 
conductor 

[0042] Moreover, with this operation gestalt, the contact section 36 serves as a curved-surface 
configuration which projected in the **** Rota 100 side superficially like a graphic display. Thus, 
even if the physical relationship of Rota 100 and a diaphragm 10 is the case where it varies by 
dimension dispersion etc., by making into a curved-surface configuration the contact section 36 
which contacts Rota 100, he is trying for the contact condition of the peripheral face of Rota 
100 and the contact section 36 of a curved-surface configuration which are a curved surface 
not to change so much. Thereby, contact of Rota 100 and the contact section 36 is maintained 
in the condition of having been stabilized. 

[0043] The end section 37 of the supporter material 11 of the letter of the abbreviation for L 
characters is attached near the center section of the longitudinal direction of a diaphragm 10. 
The supporter material 11 is crooked in the Rota 100 side from the direction which intersects 
perpendicularly with the longitudinal direction of a diaphragm 10 mostly from the end section 37, 
and the other end 38 of this straight supporter material 1 1 is supported by the cope plate 103 
(refer to drawing 1 ) free [ rotation ] by the shank 39. That is, since the supporter material 1 1 
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serves as rotation freedom focusing on the shank 39, it becomes possible [ pressing a diaphragm 

10 by desired thrust to Rota 100 by the spring member 300 ]. Moreover, the supporter material 

1 1 may be formed in the below-mentioned accessory plate 32 and one which constitute a 
diaphragm 10. 

[0044] End section 300a of the spring member 300 is engaging with part 11a which extends in 
the longitudinal direction of a diaphragm 10 and abbreviation parallel in the supporter material 11. 
the spring member 300 — the — it is mostly supported by pin 300b by part for a center section 
free [ the rotation to a cope plate 103 (refer to drawing 1 and drawing 3 ) ]. Moreover, although 
other end 300c is engaging with the cope plate 103, the thrust given to the supporter material 11 
with the location of this other end 300c can be fluctuated. The force in which end section 300a 
of the spring member 300 will specifically press part 11a of the supporter material 11 to an upper 
part side if the variation rate of the other end 300c is carried out to the clockwise rotation in 
drawing a core [ pin 300b ] increases, and if the variation rate of the other end 300c is carried 
out counter clockwise, the thrust will decrease. Here, if the force which presses the supporter 
material 1 1 to an upper part side increases, since the force which the supporter material 1 1 
tends to rotate to the counterclockwise rotation in drawing focusing on a shank 39 increases, 
the force in which the contact section 36 presses Rota 100 will increase. On the other hand, if 
the force which presses the supporter material 11 to an upper part side decreases, in order that 
the force which the supporter material 1 1 tends to rotate counter clockwise may decrease, the 
force in which the contact section 36 presses Rota 100 will decrease. That is, by adjusting the 
location of other end 300c, the contact section 36 can adjust the thrust given to Rota 100, and, 
thereby, enables adjustment of the actuation property of electrostrictive actuator A etc. 
[0045] As shown in drawing 5 , the diaphragm 10 has a laminated structure which has arranged 
the back up plate 32, such as thin stainless steel as thick than piezoelectric devices 30 and 31 
which is isomorphism-like mostly as these piezoelectric devices 30 and 31, among the 
piezoelectric devices 30 and 31 of the shape of two rectangle. Thus, by arranging the back up 
plate 32 among piezoelectric devices 30 and 31, breakage on the diaphragm 10 which originates 
in impulse force from the outside by the fault amplitude of a diaphragm 10, drop, etc. is reduced, 
and endurance is raised. Moreover, he is trying not to bar an oscillation of piezoelectric devices 
30 and 31 as much as possible by using a thin thing thicker than piezoelectric devices 30 and 31 
as the back up plate 32. In addition, a production process can be simplified if the supporter 
material 1 1 mentioned above is the back up plate 32 and really [ concerned ] formed. 
[0046] the field top of the piezoelectric devices 30 and 31 arranged up and down as shown in 
drawing 6 — these piezoelectric devices 30 and 31 — almost — the whole surface — a wrap — 
the electrode 33 is arranged like, respectively. And a driving signal is supplied to piezoelectric 
devices 30 and 31 from the actuation circuit 500 through these electrodes 33. Here, as 
piezoelectric devices 30 and 31, various kinds of things, such as titanic-acid zirconic acid lead 
(PZT (trademark)), Xtal, lithium niobate, barium titanate, lead titanate, meta-niobic acid lead, 
polyvinylidene fluoride, zinc niobic acid lead, and scandium niobic acid lead, can be used. The 
empirical formula of zinc niobic acid lead here [Pb(Zn1/3-Nb 2/3) 031-X X (PbTi03)], (— 
however, X changes with presentations, and becomes about [ X=0.09 ]), and the empirical 
formula of scandium niobic acid lead is set to [{Pb(Sc1/2-Nb 1/2) (1-X TiX) 03] (about 
[ However X changing with presentations. ] X= 0.09). 

[0047] If a driving signal is impressed from the actuation circuit 500 so that the potential of a 
top face, a center, and an underside may be respectively set to +V, 0, and +V (or -V, 0, -V) as 
shown in drawing 7 when the direction of polarization of piezoelectric devices 30 and 31 is 
reverse, it will displace so that a tabular piezoelectric device may expand and contract, and the 
variation rate by such telescopic motion will be used with this operation gestalt. In addition, what 
is necessary is just to impress an electrical potential difference so that the potential of a top 
face, a center, and an underside may be respectively set to +V, 0, and -V (or -V, 0, +V) when 
the direction of polarization of piezoelectric devices 30 and 31 is made to become the same. 
[0048] Moreover, the electrodes 34A and 34B for detection are formed on the field in a certain 
predetermined location at the diaphragm 10 (refer to drawing 20 ). In this case, the electrodes 
34A and 34B for detection form an electrode in the front face of a piezoelectric device 30, it is 
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made to insulate with an electrode 33, and make the part of the electrodes 34A and 34B for 
detection, and should just form it. These electrodes 34A and 34B for detection detect as 
distortion the oscillation generated in a diaphragm 10, and achieve the function as a strain gage 
with the piezoelectric device which counters the electrodes 34A and 34B for detection 
concerned. The electrical-potential-difference value of the detecting signal from the electrodes 
34A and 34B for detection is proportional to the magnitude of distortion. About the arrangement 
location of these electrodes 34A and 34B for detection, it shall mention later. 
[0049] Thus, if the driving signal of an alternating current is impressed to piezoelectric devices 
30 and 31 through electrodes 33 and 33 from the actuation circuit 500, in piezoelectric devices 
30 and 31, the oscillation expanded and contracted in a longitudinal direction will generate the 
diaphragm 10 constituted. In that case, as shown in drawing 8 , when piezoelectric devices 30 
and 31 expand and contract in a longitudinal direction, the longitudinal oscillation which a 
diaphragm 10 expands and contracts in a longitudinal direction will be caused, and a diaphragm 
10 will vibrate by this in the direction shown by the drawing 4 Nakaya mark. Thus, if a diaphragm 
10 excites by longitudinal oscillation electrically by impression of the driving signal to 
piezoelectric devices 30 and 31, the angular moment centering on the center of gravity of a 
diaphragm 10 will occur by the unbalance of the weight balance of a diaphragm 10. As shown in 
drawing 9 , the crookedness oscillation which a diaphragm 10 rocks crosswise (the vertical 
direction of drawing 4 ) by this angular moment is induced. In order to make a bigger 
crookedness oscillation induce, he is trying to generate the bigger angular moment with this 
operation gestalt by forming the balance controller section 18 in the edge 16 of an opposite hand 
the side in which the contact section 36 of a diaphragm 10 was formed. 
[0050] Thus, by making a diaphragm 10 produce longitudinal oscillation and a crookedness 
oscillation, and combining both, the contact part with Rota 100 in the contact section 36 of a 
diaphragm 10 will move along an elliptical orbit, as shown in drawing 10 . And when the contact 
section 36 draws an elliptical orbit and the contact section 36 is in the location which swelled to 
the Rota 100 side, the contact section 36 carries out press contact to Rota 100, and when it is 
in the location where the contact section 36 shunted the Rota 100 side on the other hand, the 
contact section 36 estranges from Rota 100 (or thrust becomes small even if in contact). 
Therefore, electrostrictive actuator A makes the rotation actuation of Rota 100 carry out in the 
displacement direction of the contact section 36, when the contact section 36 is in the Rota 100 
side while both thrust is large that is,. 

[0051] As the balance controller 18 is shown in drawing 1 1 , the line prolonged in the oscillating 
direction of longitudinal oscillation is specified as striping W here. It extends in the direction 
which intersects perpendicularly in the oscillating direction of longitudinal oscillation through the 
point used as the knot of longitudinal oscillation. As opposed to the intersection O at which the 
line which divides the part which saw from Striping W among diaphragms 10, and was located in 
the opposite hand of the contact section 36 into the parts a and b whose weight is equal two is 
specified as a vertical line L, and a vertical line L and Striping W cross in the contact section 36 
and a point symmetric position And a difference is given to the weight of two parts a and b. 
Moreover, what is necessary is just to make the balance controller 18 into the contact section 
36, the shape of isomorphism, and the same weight. 

[0052] The impedance characteristic of a C2. diaphragm, next the impedance characteristic 
which the mechanical structure like a diaphragm 10 has are explained. If the force is fixed to the 
mechanical structure of diaphragm 10 grade and the excitation frequency is enlarged gradually, 
response of the amplitude of the structure serving as maximum (that is, an impedance minimal 
value) on a specific frequency, and becoming the posterior pole smallness value (maximal value 
of an impedance) will be repeated. That is, two or more excitation frequencies in which the 
amplitude takes the maximal value exist, and call such each excitation frequency resonance 
frequency. And as for resonance frequency, it is common to exist in each of longitudinal 
oscillation and a crookedness oscillation, and to have the relation of an impedance and a 
frequency which are illustrated to drawing 1 2 in the structure of the shape of a rectangle like a 
diaphragm 10. The minimal value of the impedance of the longitudinal oscillation of the number 
(for example, primary) of Sadaji Tokoro which is the example of a graphic display is fkHz, the 
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minimal value of the impedance of a crookedness oscillation of a certain number (for example, 
secondary) of Sadaji Tokoro is FkHz, and the minimal value of the impedance of both oscillations 
differs (within the limits of F= 196kHz - 200kHz when it is here, and about fx0.01 are desirable as 
for deltaf=F-f, for example, it is f= 196kHz). 

[0053] When the relation between the resonance frequency of each oscillation and the frequency 
of the driving signal impressed has the fixed electrical-potential-difference value of the driving 
signal impressed, the amplitude of each oscillation will serve as a property which becomes small 
gradually, if the frequency of a driving signal separates from resonance frequency by making 
resonance frequency of each oscillation into max. Moreover, since a crookedness oscillation of a 
diaphragm 10 is induced by the gravity imbalance at the time of longitudinal oscillation, phase 
contrast with longitudinal oscillation shifts with the magnitude of the amplitude of longitudinal 
oscillation etc. That is, it has the property that the difference of the phase of longitudinal 
oscillation and the phase of a crookedness oscillation changes with the frequencies of a driving 
signal. In order to acquire required actuation, it is necessary to set up by what phase contrast it 
is what amplitude and each oscillation is excited but, and these are dependent on the frequency 
of the driving signal impressed to piezoelectric devices 30 and 31 from the property of a 
diaphragm 10, as mentioned above. With this operation gestalt, as shown in drawing 12 , the 
frequency of a certain value fs between the resonance frequency of a primary longitudinal 
oscillation and the resonance frequency of a secondary crookedness oscillation is adopted as a 
frequency of a driving signal, and actuation of supplying the driving signal of the frequency 
concerned to piezoelectric devices 30 and 31 is performed. 

[0054] The electrode for C3. detection, next the electrode for detection are explained based on 
drawing 1 3 thru/or drawing 15 . Drawing 13 shows the electrodes P1, P2, P3, and P4 for 
detection arranged near the four corners on the field of a diaphragm 10. Drawing 14 and drawing 
15 are the results of dividing into unloaded condition and an actuation condition the electrical- 
potential-difference value of the detecting signal detected from the electrodes P1 and P4 for 
detection among these electrodes P1-P4 for detection, and experimenting in it. Drawing 14 is in 
a no-load (free) condition, and is drawing having shown the electrical-potential-difference value 
and impedance of a detecting signal which are detected from the electrodes P1 and P4 for 
detection obtained when changing the frequency of the driving signal supplied to the 
piezoelectric devices 30 and 31 of a diaphragm 10. Drawing 15 is in an actuation condition and is 
drawing having shown the difference signal which showed the electrical-potential-difference 
value of the detecting signal detected from the electrodes P1 and P4 for detection obtained 
when changing the frequency of the driving signal supplied to the piezoelectric devices 30 and 31 
of a diaphragm 10, and the difference electrical-potential-difference value, and the rotational 
frequency of Rota 100. In drawing 14 and drawing 1 5 , as for the detecting signal by which 
ultimate lines a are detected from the electrode P1 for detection, the detecting signal by which 
ultimate lines b are detected from the electrode P2 for detection, and ultimate lines c f the Rota 
rotational frequency and ultimate lines e show the difference signal, respectively, as for an 
impedance and ultimate lines d. 

[0055] Next, it attaches and states to having been detected from drawing 1 4 and drawing 1 5 . As 
a premise, as for a diaphragm 10, the almost same oscillation (longitudinal oscillation, 
crookedness oscillation) shall be performed irrespective of unloaded condition and an actuation 
condition for the bottom of an actuation condition (thrust, driving torque, etc.). 
** While not driving Rota 100 (free condition), as for the electrical-potential-difference value 
(ultimate lines a and b) of the detecting signal obtained from the electrodes P1 and P4 for 
detection, the detecting signal near the resonance point of longitudinal oscillation serves as max. 

** From the electrical-potential-difference value (ultimate lines a and b) and the Rota rotational 
frequency (ultimate lines d) of a detecting signal at the time of the Rota actuation (driving signal 
input of a constant-voltage value), the detecting signals from the electrodes P1 and P4 for 
detection differ at the time of the Rota actuation. This is considered that the electrical potential 
difference has generated it in the piezo-electric effect by the piezoelectric device in the location 
of the electrode P1 for detection according to an operation of both distortion by the oscillation 
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itself, and the distortion by the reaction from Rota 100 since the electrical potential difference 
P1 for detection is distorted by the reaction which the diaphragm 10 at the time of the Rota 
actuation receives from Rota 100. 

** The max of the electrical-potential-difference value of the detecting signal of the electrode 
P1 for detection and the max of the rotational frequency (ultimate lines d) of Rota 100 are 
mostly in agreement. 

** The max of the electrical-potential-difference value (ultimate lines e) which lengthened the 
electrical-potential-difference value of the electrode P2 for detection from the electrical- 
potential-difference value of the electrode P1 for detection is mostly in agreement with the max 
of the Rota rotational frequency (ultimate lines d). It is thought that the generating voltage 
component by longitudinal oscillation is offset from this ** by lengthening the electrical- 
potential-difference value of the electrode P4 for detection from the electrical-potential- 
difference value of the electrode P1 for detection. For this reason, it is considered that the 
difference signal has detected the near distortion at the time of the Rota actuation. This shows 
how delivery of the force from a diaphragm 10 to Rota 100 was performed, and has the close 
relation to the driving force of Rota, or a rotational frequency. 

[0056] What is necessary is just to prepare in the location where the same oscillation is carried 
out in while not driving Rota 100, when detecting using the arrangement location **2 ** 
electrode of the electrode for detection, and only one electrode tends to receive the reaction 
force from Rota 100 at the time of the Rota actuation. That is, you may be the electrodes P2 
and P3 for detection. 

** When detecting using one electrode, prepare in the location used as the electrical-potential- 
difference value generated by detecting distortion by the oscillation (they being the primary 
longitudinal oscillation and the secondary crookedness oscillation at an operation gestalt) of 
electrical-potential-difference value » diaphragm original detected by distortion by the reaction 
force from 1 Rota 100 (electrode 34for detection E of electrode 34C for detection of drawing 
21 , and drawing 23 ). 

2) Prepare an electrode in the location which can detect only the detecting signal which 
generated the electrical-potential-difference value generated in distortion by the oscillation of 
diaphragm original in the electrode for detection in distortion by phase murder and the reaction 
from Rota 100 (electrode 34D for detection of drawing 22 ). 

3) Prepare an electrode in the location which can detect the detecting signal which is the knot 
of an oscillation and was generated in distortion by the reaction from Rota 100. 

[0057] D. The configuration actuation circuit 500 of an actuation circuit is divided into the circuit 
using two detecting signals, and the circuit using one detecting signal. 
As shown in drawing 16 , on the field of a diaphragm 10, the diaphragm 10 equipped with 
electrode 34A for detection arranged at the about 36 contact section and electrode 34B for 
detection arranged at the about 18 balance section is used in the actuation circuit of actuation 
****** using the detecting signal of 1.2 D. These electrodes 34A and 34B for detection are 
equivalent to the electrodes P1 and P4 ( drawing 1 2 ) for detection mentioned above. 
[0058] Actuation circuit 500A is explained based on the configuration, next drawing 17 of D1-1. 
actuation circuit 500A. This actuation circuit 500A possesses a subtractor circuit 501, a delay 
circuit 502, a comparison circuit 503, the voltage adjustment circuit 504, the armature-voltage 
control oscillator circuit (Voltage Controlled OscillatorVCO) 505, and a driver circuit 506, and is 
constituted. A detecting signal Va is detected from electrode 34for detection A, and a detecting 
signal Vb is detected from electrode 34for detection B. A subtractor circuit 501 is a circuit 
which calculates the difference of the detecting signal Va detected by electrode 34A for 
detection, and the detecting signal Vb detected by electrode 34B for detection, and outputs the 
difference signal Vc to a delay circuit 502 and a comparison circuit 503. Under the present 
circumstances, the electrical-potential-difference value of the difference signal Vc becomes 
Vc=|Va-Vb|. Moreover, this subtractor circuit 501 may be constituted and carried out by the 
bridge circuit. A delay circuit 502 outputs it to a comparison circuit 503, only predetermined time 
tp being delayed and using the difference signal Vc as the delay signal Vd. 
[0059] A comparison circuit 503 compares the electrical-potential-difference value of the 
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difference signal Vc with the electrical-potential-difference value of the delay signal Vd f in the 
case of the difference signal Vc>= delay signal Vd, outputs the comparison result signal Ve used 
as "H" to the voltage adjustment circuit 504, and, in the case of the difference signal Vc< delay 
signal Vd, outputs the comparison result signal Ve used as "L" in the voltage adjustment circuit 
504. The voltage adjustment circuit 504 changes the electrical-potential-difference value of the 
adjustment signal Vf outputted to VCO505 in response to the comparison result signal Ve in 
predetermined electrical-potential-difference value VfO unit. That is, in the voltage adjustment 
circuit 504, the comparison result signal Ve of "H" raises [ value / VfO / predetermined 
electrical-potential-difference ] the electrical-potential-difference value of the adjustment signal 
Vf a carrier beam case, and, in the comparison result signal Ve of "L", only the predetermined 
electrical-potential-difference value VfO drops the electrical-potential-difference value of the 
adjustment signal Vf a carrier beam case. Moreover, the voltage adjustment circuit 504 has 
memorized initial value Vfl, and outputs the adjustment signal Vf which makes this initial value 
Vfl an electrical-potential-difference value at the time of starting to VCO505. 
[0060] VCO (armature-voltage control oscillator circuit)505 adjusts the frequency of the 
reference signal Vg outputted to a driver circuit 506 in response to the adjustment signal Vf. 
That is, when the electrical-potential-difference value of the adjustment signal Vf becomes 
higher than the electrical-potential-difference value of the last adjustment signal Vf t and the 
electrical-potential-difference value of raising and the adjustment signal Vf becomes lower than 
the electrical-potential-difference value of the last adjustment signal Vf about the frequency of 
a reference signal Vg only as for the predetermined value fO, VCO505 is adjusted so that only 
the predetermined value fO may lower the frequency of a reference signal Vg. Moreover, VCO505 
outputs the adjustment signal Vf of initial value Vf1 at the time of starting, and outputs the 
reference signal Vg of a certain frequency to a carrier beam case. Let this frequency be for 
example, the frequency fsta (about 284.0kHz). A driver circuit 506 turns and outputs the driving 
signal Vh which serves as a fixed electrical-potential-difference value on the frequency of this 
reference signal Vg to the electrode 33 of a diaphragm 10 in response to a reference signal Vg. 
And this driving signal Vh is supplied to the piezoelectric devices 30 and 31 of a diaphragm 10. 
[0061] Actuation of D1-2. actuation circuit 500A, next actuation of actuation circuit 500A are 
explained based on the flow chart of drawing 18 . First, this actuation circuit 500A is started by 
supplying a power source (not shown). By switching on a power source, the voltage adjustment 
circuit 504 outputs the adjustment signal Vf of the initial value Vf1 set up beforehand to 
VCO505 (step Sa1). VCO505 outputs the reference signal Vg of the frequency fs corresponding 
to initial value Vf1 to a driver circuit 506 in response to the adjustment signal Vf (step Sa2). A 
driver circuit 506 outputs the driving signal Vh of a frequency fsta to the electrodes 33 and 33 of 
a diaphragm 10 in response to the reference signal Vg of a frequency fs (step Sa3). And in 
response to the driving signal Vh supplied through the electrode 33, the piezoelectric devices 30 
and 31 of a diaphragm 10 generate longitudinal oscillation and a crookedness oscillation, as 
mentioned above (step Sa4). 

[0062] Next, a subtracter circuit 501 computes the difference signal Vc by read in (step Sa5) 
and the following (1) type, and outputs the electrodes 34A and 34B for detection to the 
detecting signals Va and Vb to a delay circuit 502 and a comparison circuit 503 (step Sa6) 
Vc=|Va-Vb| ... (1) 

A delay circuit 502 receives the difference signal Vc, and outputs the delay signal Vd with which 
only predetermined time (tp second) was delayed to a comparison circuit 503 (step Sa7). A 
comparison circuit 503 compares the electrical-potential-difference value of the difference 
signal Vc with the electrical-potential-difference value of the delay signal Vd (step Sa8). Vc>=Vd 
when the electrical-potential-difference value of the difference signal Vc is beyond an 
electrical-potential-difference value of the delay signal Vd in the comparison of step Sa8 ... (2) 
It comes out and, in a certain case, (step Sa8; YES) and a comparison circuit 503 output the 
comparison result signal Ve of "H" level in the voltage adjustment circuit 504 (step Sa9). Case 
[ the delay signal Vd has / in / on the other hand / the comparison of step Sa8 / the electrical- 
potential-difference value of the difference signal Vc smaller than an electrical-potential- 
difference value ] (i.e., Vc<Vd) ... (3) 
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It comes out and, in a certain case, (step Sa8; NO) and a comparison circuit 503 output the 
comparison result signal Ve of "L" level in the voltage adjustment circuit 504 (step Sa10). 
[0063] Thereby, in response to the comparison result signal Ve, when this comparison result 
signal Ve is "H" level, the voltage adjustment circuit 504 generates the reference signal Vf which 
has the electrical-potential-difference value which applied the predetermined electrical- 
potential-difference value VfO to the electrical-potential-difference value of the previous 
reference signal Vf, and outputs it to VCO505. On the other hand, when the comparison result 
signal Ve is "L" level, the reference signal Vf which has the electrical-potential-difference value 
which lengthened the predetermined electrical-potential-difference value VfO from the 
electrical-potential-difference value of the previous reference signal Vf is generated, and it 
outputs to VCO505 (step Sa1 1). The voltage adjustment circuit 504 outputs the adjustment 
signal Vf to VCO505 again, VCO505 outputs the reference signal Vg with which the frequency 
was changed in response to the adjustment signal Vf to a driver circuit 506 (step Sa2), and a 
driver circuit 506 outputs the changed driving signal Vh of a frequency f to the electrodes 33 
and 33 of a diaphragm 10 in response to the standard-of-frequency signal Vg (step Sa3). By this, 
according to distortion of the diaphragm 10 detected, a sequential change of the frequency of a 
driving signal Vh will be made. 

[0064] Next, a situation of operation until the frequency f of a driving signal Vh becomes fixed is 
explained to drawing 1 9 and drawing 20 . Drawing 1 9 shows the frequency characteristics of the 
difference signal Vc and the engine speed N of Rota, and drawing 20 shows the timing chart of 
operation. Here, the frequency of the driving signal Vh when fsta and a rotational frequency 
become max about the frequency of the driving signal Vh at the time of starting is set to fs. It 
turns out that the curve with almost same electrical-potential-difference value and rotational 
frequency N of the difference signal Vc will be drawn, and near [ where the maximum of the 
difference signal Vc and the maximum of a rotational frequency N are almost the same ] 
frequency fs is generated so that clearly from drawing 19 . And since it becomes the difference 
signal Vc>= delay signal Vd by distortion occurring in a diaphragm 10 and setting up the initial 
value of the delay signal Vd lower than the minimum value (for example, difference signal in case 
there is no distortion) of the difference signal Vc as shown in drawing 20 when actuation circuit 
500A is started, the frequency f of the reference signal Vg outputted from VCO505 rises. In 
order to continue maintaining the relation of a difference signal Vc>= delay signal also after that, 
the frequency f of a reference signal Vg goes up gradually. And when the frequency f of a driving 
signal Vh exceeds fs (i.e., when it becomes the difference signal Vc< delay signal Vd), the 
frequency f of the reference signal Vg outputted from VCO505 is lowered. Thereby, the 
frequency of a driving signal Vh can be brought close to the almost fixed frequency fs. 
[0065] As shown in drawing 21 , on the field of a diaphragm 10, the diaphragm 10 equipped with 
electrode 34C for detection arranged at the about 36 contact section is used in the actuation 
circuit of actuation ****** using the detecting signal of 2.1 D. This electrode 34C for detection 
is a thing corresponding to the electrode P1 for detection of drawing 12 , and a detecting signal 
Va is outputted. Since this electrode 34C for detection detects distortion when a diaphragm 10 
contacts Rota 100, it may be electrode 34for detection E prepared like electrode 34D for 
detection prepared in the diaphragm 10 like drawing 22 , and drawing 23 , and, in short, should 
just detect distortion produced from the supporter material 1 1 with a load before the contact 
section 36. 

[0066] Actuation circuit 500B is explained based on the configuration, next drawing 24 of D2-1. 
actuation circuit 500B. This actuation circuit 500B possesses the peak hold circuit 507, a delay 
circuit 502, a comparison circuit 503, the voltage adjustment circuit 504, the armature-voltage 
control oscillator circuit (Voltage Controlled OscillatonVCO) 505, and a driver circuit 506, and is 
constituted. Here, since it is the same as that of the configuration of actuation circuit 500A 
mentioned above except peak hold circuit 507, the explanation shall be omitted. The peak hold 
circuit 507 outputs the peak signal **** which held the peak value of the electrical-potential- 
difference value of the detecting signal Va detected by electrode 34C for detection to a delay 
circuit 502 and a comparison circuit 503. Moreover, a delay circuit 502 outputs it to a 
comparison circuit 503, only predetermined time tp being delayed and using this peak signal **** 
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as the delay signal Vq. 

[0067] Actuation of D2-2. actuation circuit 500B, next actuation of actuation circuit 500B are 
explained based on the flow chart of drawing 25 . First, this actuation circuit 500B is started by 
switching on a power source (not shown). By supplying a power source, the voltage adjustment 
circuit 504 outputs the adjustment signal Vf of the initial value Vf 1 set up beforehand to 
VCO505 (step Sb1). VCO505 outputs the reference signal Vg of the frequency fs corresponding 
to initial value Vf1 to a driver circuit 506 in response to the adjustment signal Vf (step Sb2). A 
driver circuit 506 outputs the driving signal Vh of a frequency fsta to the electrodes 33 and 33 of 
a diaphragm 10 in response to the reference signal Vg of a frequency fs (step Sb3). And in 
response to the driving signal Vh supplied through the electrode 33, the piezoelectric devices 30 
and 31 of a diaphragm 10 generate longitudinal oscillation and a crookedness oscillation, as 
mentioned above (step Sb4). 

[0068] Next, the peak hold circuit 507 outputs the peak value of read in (step Sb5) and the 
electrical-potential-difference value of this detecting signal Va for a detecting signal Va as a 
peak signal **** from electrode 34C for detection (step Sb6). A delay circuit 502 receives the 
peak signal ****, and outputs the delay signal Vq with which only predetermined time (tp 
second) was delayed to a comparison circuit 503 (step Sb7). A comparison circuit 503 compares 
the electrical-potential-difference value of the peak signal **** with the electrical-potential- 
difference value of the delay signal Vq (step Sb8). ****>=Vq when the electrical-potential- 
difference value of the peak signal **** is beyond an electrical-potential-difference value of the 
delay signal Vq in the comparison of step Sb8 ... (4) 

It comes out and, in a certain case, (step Sb8; YES) and a comparison circuit 503 output the 
comparison result signal Ve of "H" level in the voltage adjustment circuit 504 (step Sb9). Case 
[ the delay signal Vq has / in / on the other hand / the comparison of step Sb8 / the electrical- 
potential-difference value of the peak signal **** smaller than an electrical-potential-difference 
value ] (i.e., ****<Vq) ... (5) 

It comes out and, in a certain case, (step Sb8; NO) and a comparison circuit 503 output the 
comparison result signal Ve of "L" level in the voltage adjustment circuit 504 (step Sb10). 
[0069] Thereby, in response to the comparison result signal Ve, when this comparison result 
signal Ve is "H" level, the voltage adjustment circuit 504 generates the reference signal Vf which 
has the electrical-potential-difference value which applied the predetermined electrical- 
potential-difference value VfO to the electrical-potential-difference value of the previous 
reference signal Vf, and outputs it to VCO505. On the other hand, when the comparison result 
signal Ve is "L" level, the reference signal Vf which has the electrical-potential-difference value 
which lengthened the predetermined electrical-potential-difference value VfO from the 
electrical-potential-difference value of the previous reference signal Vf is generated, and it 
outputs to VCO505 (step Sb1 1). The voltage adjustment circuit 504 outputs the adjustment 
signal Vf to VCO505 again, the reference signal Vg with which the frequency which VCO505 
made correspond to an electrical-potential-difference value in response to the adjustment signal 
Vf was changed is outputted to a driver circuit 506 (step Sb2), and a driver circuit 506 outputs 
the driving signal Vh with which the frequency f was changed to the electrodes 33 and 33 of a 
diaphragm 10 in response to the standard-of-frequency signal Vg (step Sa3). By this, according 
to distortion of the diaphragm 10 detected, a sequential change of the frequency of a driving 
signal Vh will be made. 

[0070] Actuation circuit 500C is explained based on the configuration, next drawing 26 of other 
actuation circuit D3-1. actuation circuit 500C using the detecting signal of 3.1 D. This actuation 
circuit 500C possesses the phase contrast-electrical-potential-difference conversion circuit 
508, a voltage stabilizer 509, a comparison circuit 503, the voltage adjustment circuit 504, the 
armature-voltage control oscillator circuit (Voltage Controlled OscillatorVCO) 505, and a driver 
circuit 506, and is constituted. Here, since it is the same as that of the configuration of actuation 
circuit 500A mentioned above except phase contrast-electrical-potential-difference conversion 
circuit 508 and voltage stabilizer 509, the explanation shall be omitted. The phase contrast- 
electrical-potential-difference conversion circuit 508 detects the phase contrast of the phase of 
the detecting signal Va detected from electrode 53C for detection, and the phase of a driving 
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signal Vh, and outputs the phase contrast voltage signal Vj which has an electrical-potential- 
difference value equivalent to average phase contrast to a comparison circuit 503. Here, based 
on drawing 27 , the outline configuration of the phase contrast-electrical-potential-difference 
conversion circuit 508 is explained. The phase contrast-electrical-potential-difference 
conversion circuit 508 is divided roughly into phase contrast detecting-element 508A and 
average electrical-potential-difference converter 508B. A detecting signal Va and a driving signal 
Vh are inputted, and phase contrast detecting-element 508A generates the phase contrast 
signal Vpd which has the pulse width equivalent to the phase contrast of both signals, and 
outputs it to average electrical-potential-difference converter 508B. An example when the 
phase contrast of a detecting signal Va and a driving signal Vh is small (phase contrast = in the 
case of deltaphi'1) is shown in drawing 28 . When the wave of a detecting signal Va and a driving 
signal Vh shows drawing 28 (a), respectively, the pulse width of the phase contrast signal Vpd 
equivalent to the phase contrast detected is set to deltaphil as shown in drawing 28 (b). Then, 
average electrical-potential-difference converter 508B generates the phase contrast voltage 
signal Vj which has the average electrical-potential-difference value Vav1 which is equivalent to 
the pulse width deltaphil of the phase contrast signal Vpd with the integrating circuit which is 
not illustrated, and outputs it to a comparison circuit 503. 

[0071] Moreover, an example when the phase contrast of a detecting signal Va and a driving 
signal Vh is large (phase contrast = in the case of deltaphi2) is shown in drawing 29 . When the 
wave of a detecting signal Va and a driving signal Vh shows drawing 29 (a), respectively, the 
pulse width of the phase contrast signal Vpd equivalent to the phase contrast detected is set to 
deltaphi2 as shown in drawing 29 (b). Then, average electrical-potential-difference converter 
508B generates the phase contrast voltage signal Vj which has the average electrical-potential- 
difference value Vav2 which is equivalent to the pulse width deltaphi2 of the phase contrast 
signal Vpd with the integrating circuit which is not illustrated, and outputs it to a comparison 
circuit 503. 

[0072] Moreover, a voltage stabilizer 509 outputs the criteria phase contrast signal Vk which has 
an electrical-potential-difference value equivalent to the optimal phase contrast of the phase of 
the detecting signal Va for which it asked beforehand, and the phase of a driving signal Vh to a 
comparison circuit 503. 

[0073] Actuation of D3-2. actuation circuit 500C, next actuation of actuation circuit 500C are 
explained based on the flow chart of drawing 30 . First, this actuation circuit 500C is started by 
switching on a power source (not shown). By supplying a power source, the voltage adjustment 
circuit 504 outputs the adjustment signal Vf of the initial value Vf 1 set up beforehand to 
VCO505 (step Sc 1). VCO505 outputs the reference signal Vg of the frequency fs corresponding 
to initial value Vf1 to a driver circuit 506 in response to the adjustment signal Vf (step Sc 2). A 
driver circuit 506 outputs the driving signal Vh of a frequency fsta to the electrodes 33 and 33 of 
a diaphragm 10 in response to the reference signal Vg of a frequency fs (step Sc 3) And in 
response to the driving signal Vh supplied through the electrode 33. the piezoelectric devices 30 
and 31 of a diaphragm 10 generate longitudinal oscillation and a crookedness oscillation, as 
mentioned above (step Sc 4). 

[0074] Next, by processing which mentioned above electrode 34C for detection to a detecting 
signal Va and a driving signal Vh from the phase contrast of the phase of read in (step Sc 5) and 
this detecting signal Va, and the phase of a driving signal Vh. the phase contrast-electrical- 
potential-difference conversion circuit 508 generates the phase contrast voltage signal Vj and 
outputs it to a comparison circuit (step Sc 6). A comparison circuit 503 compares the electrical- 
potential-difference value of the phase contrast voltage signal Vj with the electrical-potential- 
difference value of the criteria phase contrast signal Vk outputted from a voltage stabilizer 509 
(step Sc 7). It sets to the comparison of a step Sc 8, and, in beyond the electrical-potential- 
difference value of the criteria phase contrast signal Vk (i.e., Vj>=Vk), the electrical-potential- 
difference value of the phase contrast voltage signal Vj is. ... (6) 

It comes out and, in a certain case, (step Sc8; YES) and a comparison circuit 503 output the 
comparison result signal Ve of "H" level in the voltage adjustment circuit 504 (step Sc 8) Case 
L the criteria phase contrast signal Vk has / in / on the other hand / the comparison of a step 
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Sc 8 / the electrical-potential-difference value of the phase contrast voltage signal Vj smaller 
than an electrical-potential-difference value ] (i.e., Vj<Vk) ... (7) 

It comes out and, in a certain case, (step Sc8; NO) and a comparison circuit 503 output the 
comparison result signal Ve of "L" level in the voltage adjustment circuit 504 (step Sc 9). 
[0075] Thereby, in response to the comparison result signal Ve, when this comparison result 
signal Ve is "H" level, the voltage adjustment circuit 504 generates the reference signal Vf which 
has the electrical-potential-difference value which applied the predetermined electrical- 
potential-difference value VfO to the electrical-potential-difference value of the previous 
reference signal Vf, and outputs it to VCO505. On the other hand, when the comparison result 
signal Ve is "L" level, the reference signal Vf which has the electrical-potential-difference value 
which lengthened the predetermined electrical-potential-difference value VfO from the 
electrical-potential-difference value of the previous reference signal Vf is generated, and it 
outputs to VCO505 (step Sc 10). The voltage adjustment circuit 504 outputs the adjustment 
signal Vf to VCO505 again, the reference signal Vg with which the frequency which VCO505 
made correspond to an electrical-potential-difference value in response to the adjustment signal 
Vf was changed is outputted to a driver circuit 506 (step Sc 2), and a driver circuit 506 outputs 
the driving signal Vh with which the frequency f was changed to the electrodes 33 and 33 of a 
diaphragm 10 in response to the standard-of-frequency signal Vg (step Sc 3). By this, according 
to distortion of the diaphragm 10 detected, a sequential change of the frequency of a driving 
signal Vh will be made. 

[0076] E. Explain actuation of a calender display device, next the actuation configuration of the 
actuation circuit 500 which drives electrostrictive actuator A, referring to drawing 31 . In 
addition, the actuation circuits 500 may be any among the actuation circuits 500A, 500B, and 
500C mentioned above. As shown in this drawing, the detection means 601 and the Japanese 
delivery detection means 602 are formed in the actuation circuit 500 at 0:00 a.m. The 0:00 a.m. 
detection means 601 is the mechanical switch built into the movement 73 (refer to drawing 2 ), 
and if 0:00 a.m. comes, a control signal will be outputted to the actuation circuit 500. Moreover, 
the Japanese delivery detection means 602 makes the body the flat spring 64 and contact 65 
(refer to drawing 1 ) which were mentioned above, a flat spring 64 and contact 65 contact, 
namely, if Japanese delivery termination is detected, it will output a control signal to the 
actuation circuit 500. 

[0077] Actuation is started based on the control signal with which the actuation circuit 500 is 
supplied from the detection means 601 at 0:00 a.m., and the control signal supplied from the 
Japanese delivery detection means 602. As mentioned above by this, the actuation circuit 500 
starts actuation and even an oscillation rotates Rota 100 for a diaphragm 10 by ******. 
Although a Japanese time is carried out and the medium vehicle 40 will be rotated one time on 
the 1st, the period is limited time amount started at 0:00 a.m. Therefore, if only the period 
concerned is oscillated, it is sufficient for the actuation circuit 500. If it is in the actuation circuit 
500 of this example, the period without the need of carrying out a Japanese time and rotating 
the medium vehicle 40 is stopping actuation of the actuation circuit 500 thoroughly by setting all 
the component circuits of the actuation circuit 500 as non-operating state with an actuation 
control signal. Therefore, the power consumption of the actuation circuit 500 is reducible. 
[0078] Next, it explains, referring to drawing 1 , drawing 3 , drawing 4 . and drawing 31 about the 
renewal actuation of automatic of the calender display device equipped with electrostrictive 
actuator A of the above-mentioned configuration. If 0:00 a.m. comes in each day, it will be 
detected that 0:00 a.m. came with the detection means 601 at 0:00 a.m., and the actuation 
circuit 500 will be started. The driving signal Vh of a frequency with which the Rota rotational 
frequency mostly in agreement turns into resonance frequency of longitudinal oscillation from 
the actuation circuit 500 with max by this is supplied to the piezoelectric devices 30 and 31 of a 
diaphragm 10 through electrodes 33 and 33. 

[0079] If the driving signal Vh from the actuation circuit 500 is impressed to electrodes 33 and 
33, piezoelectric devices 30 and 31 will bend and vibrate by telescopic motion, and a diaphragm 
10 will carry out longitudinal oscillation. Under the present circumstances, when the direction of 
polarization of piezoelectric devices 30 and 31 is made to become the same as mentioned above 
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an electrical potential difference is impressed so that the potential of a top face, a center, and 
an underside may be respectively set to +V, 0, and -V (or -V, 0, +V). Moreover, when the 
direction of polarization of piezoelectric devices 30 and 31 is reverse, an electrical potential 
difference is impressed so that the potential of a top face, a center, and an underside may be 
respectively set to +V, 0, and +V (or -V, 0, -V) (refer to drawing 7 ). And if a diaphragm 10 is 
electrically excited by the lengthwise direction, a crookedness oscillation will be mechanically 
induced by the unbalance of the weight balance of a diaphragm 10. And by compounding 
longitudinal oscillation and a crookedness oscillation, the contact section 36 displaces along an 
elliptical orbit, and drives Rota 100. 

[0080] Thus, when electrostrictive actuator A drives by the actuation circuit 500, Rota 100 
rotates in the direction of the clockwise rotation in drawing 4 , and carries out a Japanese time 
in connection with this, and the medium vehicle 40 starts a revolution in the counter clockwise 
direction. 

[0081] Here, when the flat spring 64 and contact 65 which are shown in drawing 1 contact, the 
actuation circuit 500 is constituted so that supply of a driving signal may be suspended. Point 
64a has entered into notch 4c in the condition that a flat spring 64 and contact 65 contact. 
Therefore, a Japanese time is carried out and the medium vehicle 40 starts a revolution from 
such a condition. 

[0082] Since Japanese ****** 60 is energized by the flat spring 63 in the direction of a 
clockwise rotation, it will rotate it, narrow diameter portion 4a sliding on the gear teeth 6a and 6b 
of Japanese ****** 60. If notch 4c arrives at the location of gear-tooth 6a of Japanese ****** 
60 in the middle, gear-tooth 6a will gear with notch 4c. 

[0083] Next, if a Japanese time is carried out and the medium vehicle 40 rotates in the counter 
clockwise direction succeedingly, the Japanese time of Japanese ****** 60 will be carried out, 
it wilUse interlocked with the medium vehicle 40, and will rotate a part for one gear tooth, i.e., 
"1/5" periphery, in the direction of a clockwise rotation. Furthermore, this is interlocked with 
and the Japanese vehicle 50 rotates in the direction of a clockwise rotation by one gear tooth (it 
is equivalent to the date range of the part on the 1st). In addition, in the final day of the month 
with which the days within a month do not fill "31", the multiple-times loop of the above- 
mentioned actuation will be carried out, and the right day based on a calendar will be displayed 
by the Japanese vehicle 50. 

[0084] And if a Japanese time is carried out, the medium vehicle 40 rotates in the counter 
clockwise direction succeedingly and notch 4c arrives at the location of point 64a of a flat spring 
64, point 64a will enter into notch 4c. Then, a flat spring 64 and contact 65 contact, supply of a 
driving signal completes and carries out a Japanese time, and a revolution of the medium vehicle 
40 stops. Therefore, a Japanese time will be carried out and the medium vehicle 40 will be 
rotated one time on the 1 st. 

[0085] F. As explained beyond the effectiveness of this operation gestalt, with this operation 
gestalt, using thin electrostrictive actuator A which can be installed in a limited tooth space 
called a wrist watch, it can be efficient and a calender display device can be driven. Moreover, 
the actuation circuit 500 which drives electrostrictive actuator A detects distortion of a 
diaphragm 10, detects the vibrational state of a diaphragm 10 from this distortion, and since it 
controlled the frequency of a driving signal Vh to maintain the always same vibrational state, it 
becomes possible [ driving Rota 100 rotated with an oscillation of a diaphragm at the always 
optimal rotational frequency ]. The conversion efficiency which transforms into the mechanical 
energy (revolution) of Rota 100 by this the electrical energy of the driving signal Vh supplied to a 
diaphragm 10 can be raised, and it becomes possible to realize efficient electrostrictive actuator 
A. Consequently, electrostrictive actuator A can perform stable actuation control. 
[0086] F. Various deformation which is modifications and which this invention is not limited to 
the above-mentioned operation gestalt, and is illustrated below is possible. 
[0087] (Modification 1) In the operation gestalt mentioned above, although the case where it 
adopted as a driving source of a calender display device in which electrostrictive actuator A and 
the actuation circuit 500 are carried by the wrist watch was mentioned as the example and 
explained, it is not limited to this and this invention can be applied to the drive of amusement 
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devices, such as the device of other classes, for example, a toy etc., or the drive of a small 
blower. Moreover, as mentioned above, electrostrictive actuator A is suitable as an actuator 
carried in the pocket device by which cell actuation is carried out since actuation with a well 
head is possible possible [ thin-shape-izing and a miniaturization ]. 

[0088] It is possible to adopt electrostrictive actuator A and the actuation circuit 500 as the 
noncontact IC card which has a settlement-of-accounts function as the example. The 
appearance perspective view of a noncontact IC card is shown in drawing 32 . The balance 
display counter 401 which performs a balance display is formed in the front-face side of a 
noncontact IC card 400. The balance display counter is equipped with the low order digit display 
403 on which 401 displays the high-order-digit display 402 which displays a double figures high 
order as the balance of 4 figures is displayed and is shown in drawing 33 , and double figures low 
order. 

[0089] The detail configuration side elevation of the high-order-digit display 402 is shown in 
drawing 34 . The high-order-digit display 402 is connected with the electrostrictive actuator A1 
through Rota 100A, and is driven with the driving force of Rota 100A. The body of the high- 
order-digit display 402 has feed blade 402A. Rota 100A a 1/n revolution Actuation gear 402A 
which will rotate one time if it carries out, 1st high-order-digit display vehicle 402B which 
rotates by one graduation by one revolution of actuation gear 402A, It has 2nd high-order-digit 
display vehicle 402C which rotates by one graduation, and holddown-member 402D which fixes 
1st high-order-digit display vehicle 402B at the time of the nonrotation of 1st high-order-digit 
display vehicle 402B, and consists of one revolution of 1st high-order-digit display vehicle 402B. 
In addition, the holddown member which fixes 2nd high-order-digit display vehicle 402C and 
which is not illustrated is prepared also about 2nd high-order-digit display vehicle 402B. 
[0090] Actuation gear 402A will rotate one time, if Rota 100A does the 1/n revolution of. And 
feed blade 402A will have geared in the delivery gear section 402B3 of 1st high-order-digit 
display vehicle 402B, and 1 st high-order-digit display vehicle 402B will rotate by one graduation. 
Furthermore, 1st high-order-digit display vehicle 402B rotates, when it rotates one time, delivery 
pin 402B prepared in 1st high-order-digit display vehicle 402B rotates delivery gear 402 B-2, 
delivery gear 402C of 2nd high-order-digit display vehicle 402C with which delivery gear 402B 
has geared is rotated, and 2nd high-order-digit display vehicle 402C is made rotated by one 
graduation. The low order digit display 403 is connected with the electrostrictive actuator A2 
through Rota 100B, and is driven with the driving force of Rota 100B. If the body of the low 
order digit display 403 has a feed blade 403A1 and Rota 100B does the 1/n revolution of, it is 
equipped with actuation gear 403A which rotates one time, 1st low order digit display vehicle 
403B which rotates by one graduation by one revolution of actuation gear 403A, and 2nd low 
order digit display vehicle 403C which rotates by one graduation by one revolution of 1st low 
order digit display vehicle 403B. 

[0091] The detail configuration front view of the low order digit display 403 is shown in drawing 
35 , and a detail configuration side elevation is shown in drawing 36 , respectively. 1st low order 
digit display vehicle 403B has the delivery gear section 403B1 which gears to the feed blade 
403A1 of actuation gear 403A, and rotates by one graduation by one revolution of actuation gear 
403A. And whenever delivery pin 403 B-2 is prepared and one revolution 1st low order digit 
display vehicle 403B rotates, 1st low order digit display vehicle 403B is made to rotate delivery 
gear 403B, and is made to rotate 2nd low order digit display vehicle 403C by one graduation. In 
this case, at the time of nonrotation, holddown-member 403D of 1st low order digit display 
vehicle 403B gears in the delivery gear section 403B1, and fixes 1st low order digit display 
vehicle 403B. Moreover, at the time of the nonrotation of 2nd low order digit display vehicle 
403C, holddown-member 403E of 2nd low order digit display vehicle 403C gears to delivery gear 
section 403F, and fixes 2nd low order digit display vehicle 403C. In this case, the actuator A1 
and the actuator A2 are set up so that it may synchronize by actuation circuit 200B and may 
drive, and they are driving actuation circuit 200B by inputting the actuation control signal which 
is equivalent to the settlement-of-accounts amount of money with the IC card chip which is not 
illustrated. 

[0092] By the above configurations, also in thin equipment like a noncontact IC card, a balance 
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frame display can be performed mechanically, and since it can display except the time of 
actuation, without needing a power source, while being able to express as low goods power, when 
a power source becomes that there is nothing in **, the display till then can be held. 
[0093] (Modification 2) It is also possible to constitute so that the generator premises 
warehouse type power source which has others, a solar battery, a heat generator, a mechanical- 
cable-type generator, and accumulation-of-electricity equipment (a capacitor or rechargeable 
battery) may be used as a power source of the above-mentioned electrostrictive actuator. 
[ cell / (a primary cell and rechargeable battery) ] 

[0094] (Modification 3) Although the case where revolution actuation of Rota 100 which is in 
contact with the contact section 36 when a diaphragm 10 vibrates was carried out was 
illustrated with the operation gestalt mentioned above again, not only this but this invention can 
apply the object for actuation to the linear actuator driven in the shape of a straight line. 
[0095] (Modification 4) With the operation gestalt mentioned above, although he was trying to 
use the rectangle-like diaphragm 10, the configuration of a diaphragm 10 cannot be restricted in 
the shape of a rectangle, and the thing of various configurations, such as the shape of the shape 
of the shape of trapezoidal shape and a parallelogram and a rhombus and a triangle, can be used 
again that what is necessary is just the configuration which has a longitudinal direction. 
[0096] (Modification 5) Although the part of the piezoelectric device in which the electrode for 
detection and this electrode are located shall constitute a distorted detecting element from the 
operation gestalt mentioned above again, this invention may stick not only this but a tabular 
piezoelectric device on a diaphragm, and may use it as a piezo-electric sensor 
[0097] 

[Effect of the Invention] According to this invention, as explained above, distortion of a 
diaphragm is detected, and since the frequency of a driving signal was controlled to be always 
vibrating at the maximum from this distortion about a diaphragm, it becomes possible to always 
drive the object for actuation in the optimal actuation. Furthermore, though it is the 
configuration in which small and thin-shape-izing are possible, efficient and stable actuation can 
be performed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the configuration of the body of the calender display 

device in the wrist watch concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the sectional view showing the outline configuration of said wrist watch. 

[Drawing 3] It is the sectional view showing the body of said calender display device. 

[ Drawing 41 It is the top view showing the configuration of the electrostrictive actuator which is 

the component of said calender display device. 

[Drawing 51 It is the sectional view showing the diaphragm which is the component of said 
electrostrictive actuator. 

[Drawing 61 It is drawing having shown the polar zone formed on the field of the piezoelectric 
device of said diaphragm. 

[Drawing 71 It is drawing showing the actuation configuration of the outline at the time of 
impressing an electrical potential difference to the piezoelectric device of said diaphragm. 
[ Drawing 81 Said diaphragm is drawing showing typically signs that longitudinal oscillation is 
carried out. 

[Drawing 91 Said diaphragm is drawing showing typically signs that a crookedness oscillation is 
carried out. 

[Drawing 101 It is drawing for explaining the orbit of the contact section at the time of an 
oscillation of said diaphragm. 

[Drawing 111 It is drawing showing the arrangement location of an imbalance controller 
[Drawing 12] It is the graph which shows an example of the relation between the oscillation 
frequency of said diaphragm, and an impedance. 

[ Drawing 1 3] It is the top view showing the arrangement location of the electrode for detection 
established in four corners of said diaphragm. 

[Drawing 141 It is property drawing showing the electrical-potential-difference value and 
impedance of a detecting signal which are obtained when a diaphragm is made to drive by 
unloaded condition. 

[Drawing 151 It is property drawing showing the electrical-potential-difference value, impedance 
and the Rota rotational frequency of the detecting signal obtained when a diaphragm is made to' 
drive in the state of actuation. 

[Drawing 161 It is the top view showing the arrangement location of the electrode for detection 
established in said diaphragm. 

[Drawing 171 It is the block diagram showing the configuration of the actuation circuit used for 
this operation gestalt. 

[Drawing 1 81 It is the flow chart which shows actuation of this actuation circuit. 

[Drawing 191 It is property drawing showing the frequency characteristics of the difference signal 

Vc and the rotational frequency N of Rota. 

[ Drawing 201 It is the timing chart which shows the frequency of the difference signal Vc the 
delay signal Vd, and a driving signal Vh. 

[Drawing 211 It is the top view showing the arrangement location of other electrodes for 
detection established in said diaphragm. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/06/25 



Page 2 of 2 



[Drawing 221 It is the top view showing the arrangement location of other electrodes for 
detection established in said diaphragm. 

[Drawing 23] It is the top view showing the arrangement location of other electrodes for 
detection established in said diaphragm. 

[ Drawing 24] It is the block diagram showing the configuration of other actuation circuits used 
for this operation gestalt. 

[Drawing 251 It is the flow chart which shows actuation of this actuation circuit. 

[Drawing 261 It is the block diagram showing the configuration of other actuation circuits used 

for this operation gestalt. 

[Drawing 271 It is the block diagram showing the configuration of a phase contrast-electrical- 
potential-difference conversion circuit. 

[Drawing 281 It is drawing showing a wave when the phase contrast in a phase contrast- 
electrical-potential-difference conversion circuit is small. 

[ Drawing 291 It is drawing showing a wave when the phase contrast in a phase contrast- 
electrical-potential-difference conversion circuit is large. 

[ Drawing 301 It is the flow chart which shows actuation of this actuation circuit. 
[Drawing 311 It is a block diagram at the time of using an electrostrictive actuator and an 
actuation circuit for a calender display device. 

[Drawing 32] It is the explanatory view of the configuration of a balance display counter 
[ Drawing 3 _3j It is the detail configuration front view of a high-order-digit display. 
[Drawing 341 It is the detail configuration side elevation of a high-order-digit display. 
[Drawing 351 It is the detail configuration front view of a low order digit display. 
[Drawing 361 It is the detail configuration side elevation of a low order digit display 
[Description of Notations] 

10 ... Diaphragm 

1 1 ... Supporter material 

30 31 ... Piezoelectric device 
33 ... Electrode 

34A, 34B, 34C, 34D f 34E ., Electrode for detection 
36 ... Contact section 
100 ... Rota 

500,500A, 500B, 500C ... Actuation circuit 

501 ... Subtractor circuit 

502 ... Delay circuit 

503 ... Comparison circuit 

504 ... Voltage adjustment circuit 

505 ... Armature-voltage control oscillator circuit (VCO) 

506 ... Driver circuit 

507 ... Peak hold circuit 

508 ... Phase contrast-electrical-potentiahdifference conversion circuit 

509 ... Voltage stabilizer 

A .... Electrostrictive actuator 

[Translation done.] " ~ ~~ — ^— 
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